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BCG VACCINATION IN SILICOSIS' * 


A. B. DELAHANT 


A. J. VORWALD, M 


DWORSKI, P. C. PRATT, anv 


teceived for publication April 26, 1950) 


INTRODUCTION 


Although there is still some controversy concerning the effectiveness of im- 
munization with vaccine of the Bacillus Calmette-Guerin, many recent studies 
(1, 2,3, 4) on BCG vaceination indicate an appreciable reduction in tuberculosis 


affecting certain groups of people who may have had an unusual exposure to the 


disease, a low resistance, or both. It has been definitely established both experi- 


mentally (5, 6, 7) and elinieally (S) that the inhalation of crystalline free silica 


decreases resistance to pulmonary tuberculosis. In this country approximately 


65 per cent of the silicotics who come to autopsy show evidence of active tuber- 


culosis. In contrast, industrial workers without silicosis, but exposed to non- 


silicious dust, have an incidence of only 15 per cent of tuberculous disease (9). 


It would seem logical that the high incidence might be lowered by BCG vaccina- 


tion of tuberculin-negative individuals exposed to an unavoidable silica hazard. 


Before considering the clinical application of such vaccination, however, and in 


view of our knowledge of the effeet of siliea on infection produced by the at- 


tenuated strain R, ot human-type tubercle bacillus (6). it became necessary tirst 


to observe the course of infection with the BCG organisms in animals inhaling 


silica. Therefore, the following experiments were designed and initiated con 


currently : 


I. To determine the course of the tuberculous infection produced by the 


intracutancous injection of BCG organisms in guinea pigs simulta 


neously exposed by inhalation to atmospheric quartz dust of high 


concentration. 


Il. ‘To determine the course of the pulmonary tuberculous infection pro- 


duced by the inhalation of BCG organisms in guinea pigs simulta 


neously exposed to the inhalation of a high concentration of quartz dust. 


York 


Presented before the Medieal Session, as part of the svmposium on Nentuberculous 


' From the Saranse Laboratory of The Trudeau Foundation, Saranae Lake, New 


Diseases of the Chest and Related Matters at the 46th annual meeting of the National Tu- 
bereulosis Association, Washington, D. C., April 26, 1950 
This project was supported by the Biological Sciences Division, Office of Naval Research, 


U.S. Navy Department, Washington, D.C 
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IIL. To determine the course of the pulmonary tuberculous infection pro- 
duced by the inhalation of BCG organisms in guinea pigs previously 
exposed for four months by inhalation to atmospheric quartz dust of 
high concentration, then infected, and continued in the exposure to 
quartz dust during the development of the tuberculosis. 

To determine the degree of protection afforded by BCG vaccination in 


a developing tuberculosilicosis. The guinea pigs were vaccinated in- 
tracutaneously with BCG organisms. At the end of two months, when 
hypersensitivity to tuberculin had developed, all of the vaccinated 
animals were infected by inhalation with the attenuated R, strain of 
human-type tubercle bacillus, and then were continuously exposed by 


inhalation to atmospheric quartz dust. 


Materials and Methods 


Preparation of BCG suspensions and method of infection: The BCG strain emploved in 
these experiments was derived from a culture, strain S26L, supplied by Dr. Sol Roy Rosen- 
thal, Medical Director, Research Foundation, Tice Laboratories, Chicago, Hlinois. The 
original culture was subcultured on glycerolated-water—potato medium. At the end of 
two weeks’ incubation, the film growth on the fluid portion of the medium was transferred 
toa flask of Sauton’s medium. After twelve days’ incubation, the surface film was used in 
preparing the bacterial suspension for intracutaneous inoculation. The surface bacterial 
film was placed between sterile pads of blotting paper to remove excess moisture. The 
dried film was weighed and then triturated in a sterile mortar with pestle in a diluent con 
sisting of one part of Sauton’s medium and three parts of 0.85 per cent NaCl. Sufficient 
diluent was added to make a final concentration of | mg. of BCG per ml. A volume of 0.1 
ml. of this suspension, equivalent to 0.1 mg. of BCG, was used for the intracutaneous inocu 
lation into the left flank of the animals. 

For the inhalation infection, a portion of the surface film from a twelve-day culture on 
Sauton’s medium was ground in a sterile mortar with pestle and then diluted with 0.85 
per cent NaCl solution. The suspension was centrifuged at low speed for three minutes 
and then filtered and re-filtered through sterile filter paper until a stained smear from the 
filtrate showed 30 to 35 bacilli and a very oceasional small clump per oil immersion field. 
The final filtrate was placed in a DeVilbiss atomizer and the animals were infected by a 
«pray produced by twelve puffs from the atomizer given during a period of one minute 
Complete details for inhalation infection are described in a previous publication from this 
laboratory (10 

Vethod of dust exposure: The methods for exposing animals to quartz dust inhalation 
have been deseribed in detail in other publications (11). Briefly, the technique consists 
of exposing the animals to a cloud of the fine quartz particles disseminated in the air of a 
room by mechanical devices designed to produce the desired dispersion and concentration 
of particles in the atmosphere. Samples of the atmospheric dust were collected from time 
to time with « Greenburg-Smith impinger apparatus. Study of these samples revealed 
that the atmospheric concentration of the dust was approximately 500 million particles 
per cubic foot of air. An analysis of the size distribution of the particles showed that more 
than 9 per cent were less than 10 microns in diameter. Chemical analysis showed a total 
silica content greater than 99 per cent. The animals in all of these experiments were ex 


posed to the dust eight hours daily, six days a week. 
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TABLE 1 


Experiment I 


INTRACUTANEOUS BCG AND QUARTZ INHALATION CONTROLS 
SIMULTANEOUSLY INTRACUTANEOUS BCG 


Enlarge Enlarge 

Tubercu ment of Tubercu ment of 

Animal Mode of e losis of Tracheo Animal Mode of losis of Tracheo 
Number Death Infectios the bronchial Number Death the bronchial 
secteem Lungs Lymph Lungs Lymph 

Nodes Nodes 


Time 
after 
Infection 


w 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


Killed for = No recognizable tubercles 
sampling Recognizable nonspreading tubercles 
Died Isolated spreading tubercles 
Organisms Isolated spreading tubercles with coalescence 
isolated = Extensive areas of coalescent tuberculous le- 
No organisms sions 
isolated 
Enlargement of Tracheobronchial Lumph Nodes 
= None 
= Slight 
= Moderate and firm 
= Marked and fibrocaseous 


EXPERIMENTAL PROCEDURES AND RESULTS 
Experiment I: A group of 25 healthy adult guinea pigs was infected intra- 
cutaneously in the left flank with 0.1 ml. of the BCG suspension and was then 
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2 kK 0 
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4 Kk 0 

5 kK 6 0 
6 kK 0 
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Fie. 1. (Upper left) Experiment 1. Guineas Pig Number 10. Intracutaneous BCG plus 
inhaled quartz Killed at ten months. The gross section exhibits large coalesced lesions of 
tubereculosilicosis. The tracheobronehial lymph node ts greatly enlarged with central area 
of caseation 14x 

Fig. 2 { pper right Photomicrograph of a subpleural aren of tuberculosilicosis in the 
lung shown in figure 1. The pleural surface ts at the right. There is dense infiltration with 
macrophages, ly mphoevtes, ind fibroevtes distorting and destroving the pulmonary 
structure. There is a necrotizing foeus just below the center, surrounded by a zone of epl 
thelioid cells. (150% 

Fig. 3. (Center left) Experiment L. Guines Pig Number 50. Intracutaneous BCG eontrol 
Ssaerifieed at ten months. The gross section reve ils the lungs to be generally air-contamning 
and essentially normal. The seattered dark foei consist of Ivmphoid tissue, which ts fre 


ntly seen mn otherwise normal lungs 1.5*x 
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exposed by inhalation to atmospherie quartz dust of high concentration as 
previously deseribed. A control group of IS healthy guinea pigs was infected in 
like manner and kept in normal air. All animals were skin tested with Old Tuber- 
culin (OT) at six weeks after infection and at four-month intervals thereafter. 
Skin reactions with areas of erythema and induration varying from 14 to 20 mm. 
in diameter were elicited in all animals. Some showed central areas of necrosis Varv- 
ing in size up to 8S mm. in diameter. Another control group of 25 healthy guinea 
pigs was exposed to quartz dust but was not infected with BCG. It may be said 
here that these animals developed silicosis in the usual manner during the 
eighteen-month course of the experiment. It may be said further that not a single 
member of this group developed any evidence of tuberculous infection (figures 
5, 6, 13, and 16). 

The animals infected intracutaneously with BCG developed at the eighth to 
tenth day at the site of inoculation an indurated nodule varying from 5 to S mm. 
in diameter and | to 2 mm. in thickness. The skin over the indurated area ul- 
cerated at about the fourteenth day and a small scale formed over the nodule. 
There was no deep necrosis and caseation with discharge was not noted, At the 
end of two months the lesion was completely healed; a small sear indicating the 
site of injection in most animals, the remainder revealing no evidence of the in- 
jection. The draining inguinal and para-iliae Iwmph nodes oa the homolateral 
side were slightly to moderately enlarged at two and at four months. At six 
months these nodes were small and appeared normal in the gross, being no dif- 
ferent from those on the contralateral side. 

The progress of this experiment was observed by sacrificing 2 animals at two- 
month intervals. Two control animals also were killed at the same time. The gross 
tuberculous pulmonary findings are detailed in table 1 and summarized in table 
6. At this point it may be stated that microscopic sections have been prepared 
from lungs, spleen, liver, and tracheobronchial and hepatie lymph nodes of all 
animals to confirm gross findings. 

The animals were observed over a period of eighteen months. Animals killed 


up to ten months showed no evidence of vross spreading disease in the lungs, 


although during this period the tracheobronchial lymph nodes steadily increased 


Fie. 4. (Center right upper half) Photomicrograph of a subpleural area of the lung shown 
in figure 3. The structure is normal. Note the presence of an oceasional intra-alveolar phago 
evtie cell, (150% Center right lower half) Photomicrograph of «a focus of Ivmphoid tissue 
in the lung shown in figure 3. (150 

Pic. 5. (Lower left) Experiment 1. Guinea Pig Number 112. Quartz inhalation only 
Sacrificed at ten months. The gross seetion reveals numerous dark foei The general ippear 
ance should be contrasted with that in figure 1. The rather uniform small size, the isolation 


of lesions, and the absenee of wide zones of pleural involvement serve to distinguish the 


simple silicotie foei from the tubereulosilicotie lesions demonstrated in figure 1. (1.5% 

hia. 6. (Lower right) Photomicrograph of «a subpleural area of the lung shown in figure 
5. The appearance is to be contrasted with that in figure 2 The preservation of lung strue 
ture with macrophage sin the alveolar spaces ind walls, the absence of epithe hod cells 
and necrosis, and the slight involvement immediately beneath the pleura serve to dis 
tinguish this reaction from the tubereulosilicotie. At the left is a perivascular localization 


of the dust cells. (159% 
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in size and firmness. The animals killed at ten months did show spreading foci 
of tuberculosilicosis involving both the lungs and nodes (figures | and 2), At thirteen 
to fifteen months, 5 deaths occurred from advanced tuberculosilicosis and in 
one animal a marked cavitation was present (figures 7 and 8). Spreading disease 


Fic. 7. (Upper left) Experiment I. Guinea Pig Number IS. Intracutaneous BCG plus 
quartz inhalation. Died at fourteen months. Note the extensive confluent involvement, 
with obliteration of pulmonary structure and pronounced enlargement of the tracheo- 
bronchial lymph nodes. 

Fie. 8. (Upper right) Experiment [. Guinea Pig Number 19. Intracutaneous BCG plus 
quartz inhalation Died at thirteen months. Note again the extensive involvement as mm 
figure 7, with, in this animal, eavity formation in both eaudal lobes. (1.5x 

Fig. 9 Lower left Experiment IL. Guinea Pig Number 42. Inhalation of BCG plus 
quartz inhalation. Killed at sixteen months. There is extensive involvement of both lungs 
which may be compared with the lesions in figures 1, 7, and 8. (1.5x 

Fie. 10. (Lower right) Experiment If. Guinea Pig Number 100. BCG inhalation only 
Killed at sixteen months. The lung is essentially normal. The tracheobronchial ly mph nodes 


ire but slightly enlarged. (1.5% 


was also found in later sacrificing periods. In all of these experiments the non- 
silieotic control animals with one exception showed no spreading tuberculous 
disease (figure 3.) Nevertheless, acid-fast bacilli were isolated by culture of tissue 
from 3 of 5 animals. The exceptional animal showed two isolated foei of spread- 
ing tubercles in the lung and in the spleen. Subinoculations of the organisms iso- 
lated from this animal revealed them to be similar in attenuation to the original 
BCG strain. In contrast to the conglomerate lesions present in the tuberculo- 
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silicotic group, the uninfected silicotic control animals exhibited scattered fibro- 
cellular lesions which remained discrete (figures 5, 6, 13, and 16). 

Acid-fast bacilli were isolated in cultures from the lungs and tracheobronchial 
nodes from 3 of 12 tuberculosilicotic animals and from 3 of 5 BCG controls 
(table 8S). The method of isolation was as follows: Portions of lung and tracheo- 
bronchial lymph nodes were crushed in a sterile mortar with a small amount of 
sterile sand and physiologic saline; the mixture was transferred to a test tube and 
allowed to stand for five minutes for settling of the sand and crushed tissue; 
the supernatant fluid was withdrawn and digested with an equal quantity of 4 
per cent sodium hydroxide solution at 37° C. for thirty minutes; after centrifug- 
ing the digested fluid, the sediment was neutralized with hydrochloric acid and 
seeded on three tubes of American Trudeau Society potato-egg medium. Cul- 
tures were retained for two months before they were considered negative. The 
gross growth characteristics of the positive cultures appeared similar to the BCG 
culture originally emploved. 

During the course of this experiment, virulence tests were initiated because of 
the unexpected finding of spreading pulmonary tuberculosilicosis in animals at 
ten months after infection. The virulence tests of the organisms isolated by cul- 
ture were made in the following manner: A group of 4 guinea pigs Was injected 
subcutaneously in the right groin with 10 mg. of the growth. The experiment was 
designed so that one animal of each group could be sacrificed at one, two, four, 
and eight months after inoculation. Thus, 24 subinoculated animals were being 
utilized for determining virulence in this particular experiment. Those sacrificed 
at one and two months showed a subcutaneous abscess at the site of inoculation 
with slight enlargement and moderate induration of the homolateral inguinal and 


para-iliac nodes. At four months, the subcutaneous abscess was healed and the 


nodes were only slightly enlarged. In no instance was there evidence of spread 
of disease to the viscera. There was no spread in spite of the quantity, 10° mg. 
of inoculum, which was sufficient to cause progressive disease and death of the 
animals if the strain had been virulent. The results of these virulence tests will be 
reported more fully in a separate communication. 

From the above findings it is evident that the BCG organisms leave the 
intracutaneous site of injection in some, if not in all, of the guinea pigs and are 
carried to the lungs and tracheobronchial nodes, where they remain viable for 
periods at least as long as eighteen months. Such seedings of the organism in 
tissue damaged by the presence of quartz dust cause a spreading and fatal 
tuberculous disease not unlike that demonstrated many times with the attenuated 
R, strain of the human tubercle bacillus (6). Further, the BCG organism isolated 
from the tubereulosilicotie lesions shows no enhancement of virulence when 
subinoculated into healthy animals. Thus, the progressive disease is due to a factor 
of increased tissue susceptibility rather than to any aequired virulence of the 
infecting organism. 

Experiment [1T: In this experiment 25 healthy adult guinea pigs were given the 
BCG infection by the inhalation route and were immediately exposed for eight 
hours daily to atmospherie quartz dust of high concentration averaging 500 


| 
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million particles per cubie toot ot air. A control group of 1S animals was infected 
in like manner with the same suspension and kept in normal air. Two animals 
from exch group were sacrificed at two-month intervals and examined grossly 
and microscopically. The results are tabulated in table 2 and summarized in 
table 6. Again progressive and fatal tuberculosilieotic disease oceurred in the 
silicotic animals infected with the BCG organisms (figure 9). However, in this 
instance the disease did not become manifest until thirteen months after infec- 
tion, and deaths occurred later than in Experiment [. The difference in the time 
of appearance of the progr sive disease in the lungs between Experiment I and 
Experiment [TL may presumably be explained by the theory that in the former 
experiment the lung Was more heavily seeded by BCG organisms drained from 
the intracutaneous localization of the bacilli than by the organisms implanted 
direetly in the lung by inhalation of the atomized spray containing the BCG 
organisms, as occurred Experiment Il. 

The BCG control animals remained free of pulmonary tuberculosis (figure 10 
‘The tracheobronchial lymph nodes, however, in some of the BCG control animals 
were enlarged. The silieotie control animals exhibited seattered isolated lesions 
in the lungs with enlargement and hyalinization of the tracheobronchial nodes, 
changes which are characteristic ol uncomplicated silicosis in the experimental 
guinea pig. These characte istic isolated lesions are In contrast tothe conglomerate 
disease present in the silicotie group complicated by BCG infection 

Virulence tests were conducted as described for Experiment I. Referring to 
table S, it w ill be noted that cultures were obtained from 4 of 7 tuberculosilicot « 
animals. These animals, identified in table 2. were sacrificed or died at fourteen, 
sixteen. and eighteen months. The cultures on subinoculation into guinea pigs 
have given no evidence of enhanced virulence of the BCG: organism itself. In 
contrast, cultures from the 4 BCG control animals sacrificed at comparable 
intervals remained negative. The negative findings are interesting In comparison 
with the isolation of organisms in 3 of 5 animals which were infected by the 
iIntracutaneous route It be interred that the relatively few organisms Intro- 
dueed by the inhalation method were destroved by the fourteenth month. An 
experiment is new In progress In whieh attempts are being made to isolate the 
organism in the earlier months of the infection 

Experiment HIT: Tn this experiment, an inhalation infection with BCG organ 


ims was given to 25 healthy adult guinea pigs which had previously been ex 


posed for four months to atmospheric quartz dust of high concentration. Control 


animals Which had not been exposed to dust were similarly infected. The results 
ure given in detail in tuble 3 and are summarized in table 6. As indicated, spread 
ing disease beeame manifest in the lungs of the dusted animals as early as two 
and one-halt months atter infection, demonstrating in this instance acceleration 
of disease when bev illi are localized in pulmonary already bv the 
renetion to quartz clust Thus, there Was he lag period ais Was observed in Exper. 
ments band Il, where tissue renetion to quartz had not been previously estab- 
lished. During the course of Experiment Ill. a total of 19 animals exhibited 
progressive tuberculosilicosis (figures 11 and 14). The disease terminated fatally 
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TABLE 2 
Experiment II 


BCG INHALATION AND QUARTZ ONTROLS 
INHALATION SIMULTANEOUSLY BCG INHALATION 


Tubercu I 
Animal ode o wa osis ot Tr o Animal Mode of oe 
Number the Number Death 

Lungs Infectic 


w 


iN 


Killed for Lungs: 0 No recognizable tubercles 


sampling + tecognizable nonspreading tubercles 


Died = Isolated spre ding tubercles 
Organisms iso = Jsolated spreading tubercles with coalescence 
lated Extensive areas of coalescent tuberculous le 
* = No organisms sions 
isolated 
= Pneumonia 
Enlargement of Tracheobronchial Lumph Nodes 
= None 
= Slight 
= Moderate and firm 
= Marked and fibrocaseous 


463 
Enlarge 
Tubercu ment of 
Lune Lymph 
Nodes 
month monins 
26 iN 2 0 l 76 kK 2 0 l 
27 K + 77 kK 0 
2S kK 0 l 7s kK 0 0 
20 iN 0 1 79 iN 0 0 
30 k 6 0 3 SO K 6 0 0 
31 kK + SI kK 0 0 
32 K 8 0 | 82 K s 0 0 
33 Kk 0 S3 k 0 0 
34 kK 10 + 3 M4 iN 10 0 1 
35 iN 0 SO kK 0 l 
36 iN 12 0 | 
37 lv 0 
kK 12 0 l 
ST 0 l 
40 D 134 3 
3S +++4 3 
50 D 133 +4 3 
1S + + 3 
k 14 ++ 3 0 
41 iN 3 so k 0 ] 
47 +++4 3 
16 of. 3 94°* 16 0 2 
19** k 3 100 k 0 2 
13** D 164 ++4 3 
IS +4 3 IS 0 
key: K = , 
| 
a 
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TABLE 3 
Expe riment Ill 


CONTROLS 


QUARTZ INHALATION FOR FOUR wonTus, THEN BCG 
BCG UNHALATIO’ 


INHALATION WITH QUARTZ I HALATION CONTINUED 


Enlarge Enlarge- 


Tubercu ment of Time Tubercu ment of 

Animal Mode of heer ysis of Tracheo Animal Mode of or losis of Tracheo 

Number Death lr the bronchial Number Death I fe the bronchial 
Li Lungs Lymp! 


126 iN 2 + 3 151 Kk 2 0 1 
27 iN + 3 152 iN 0 1 
134 2+ Ol 2 


129 I) 24 3 
135 34 of 3 

12s iN ++ 3 153 iN 
136 iN +4 3 154 K 


iN 6 + 3 163 kK 6 0 — 
kK + 3 172 0 0 
1) 0 3 
rt 0 3 
++ 3 156 0 0 


Ix 3 162 iN 
++ 3 157 
++ 3 15s 
+++ 3 
h 12 3 
3 

148°* I) 12} +++-4 3 
I) 13 +++ 3 

7° iN +++4 3 165** 0 l 


166°" 0 1 


Keu: WK = Killed for Lungs: 0 = No recognizable tubercles 
sampling + = Reeognizable nonspreading tubercles 
D = Died ++ = Isolated spre aiding tubereles 
* < Organisms tso- +44 = Isolated spreading tubercles with coalescence 
lated ++4+4+ = Extensive areas of coalescent tuberculous le 


= No organisms 
isol ited 
(1) = Pneumonia 


Enlargement of Tracheobronchial Lymph Nodes: 


0 = None 
1 = Slight 
2 = Moderate and firm 


Marked and filbbrocaseous 


3 


month 
0 
0 
) + l 
Itt D 4+ OU 1 
161 ID 5 (1) 1 
155 D (1) 
130 
131 
10 
/ 


Fic. 11. (Upper left) Experiment IIL. Guinea Pig Number 133. Quartz inhalation for 
four months followed by BCG inhalation. Killed eight months after infection. Coalescent 
15x 


areas of tuberculosilicosis are apparent in all lobes 

Fig. 12. (Upper right) experiment IIT. Guinea Pig Number 162. BCG inhalation control. 
Killed at eight months. The lungs are essentially normal. The dark foci consist of lymphoid 
tissue as in figures 3 and 4 (center right, lower half). The tracheobronchial lymph nodes 
are but slightly enlarged. (1.5 

Fig. 13. (Center left) Experiment IIL. Guinea Pig Number 109. Quartz inhalation con 
trol. Killed at twelve months. Note the isolated nodular foci of reaction to the quartz, 
and contrast with the appearance in figure 11. (1.5X 

Fig. 14. (Center right) Experiment IIT. Guinea Pig Number 147. Quartz inhalation for 
four months followed by BCG inhalation. Killed at fourteen months after infection with a 
total of eighteen months of quartz inhalation. Coalescent areas of tuberculosilicosis are 
apparent in all lobes. The right eaudal lobe was removed for culture. (1.5X ) 

Fig. 15. (Lower left) Experiment IIT. Guinea Pig Number 165. BCG inhalation control 
Killed at fourteen months. The lungs are essentially normal, with foci of lymphoid tissue 
as in figure 4 (eenter right, lower half). The tracheobronchial lymph nodes are but slightly 
enlarged. The right eaudal lobe was removed for culture. (1.5 

Fig. 16. (Lower right) Experiment IIT. Guinea Pig Number 120. Quartz inhalation con 
trol. Killed at eighteen months. Note the isolated nodular foci of reaction to the quartz, 
and contrast with the appearance in figure 14. (1.5X 
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TABLE 4 
Experiment IV 


INTRACUTANEOUS BCG, FOLLOWED IN TWO MONTHS BY INTRACUTANEOU BCG TWO MONTH 
TRA NEOUS OLLO’ MO 
Ry INHALATION AND QUARTZ INHALATION 
py Ry INHALATION ONLY 


Enlarge- 

Tubercu ment of 
losis of Tracheo 


Enlarge 
ment of 
| Mode of  Tracheo Animal Mode of fter R 
Number Death bronchial Number Death the bronchial 
Infection Lung Infection 
Lymph Lungs Lymph 
Nodes Nodes 


& 


w to 


” 


207 

210 

211 

212 

218 

2u4 

217 

21S 

221 

222 
Killed for Lungs: 0 = No recognizable 
sampling + = Recognizable nonspreading tubercles 
Died Isolated spreading tubercles 
Organisms iso Isolated spreading tubercles with coulescence 
lated ‘ <= Extensive areas of coalescent tuberculous le 
No organisms sions 
isolated 
Pneumonia 


acheobronchial Lomph Nodes 
None 
Slight 
Moderate and firm 
Marked and fibroeaseous 


| 
/ 
mont? monins 
176 Kk 2 + l hk 2 + 1 
177 iN + l ) 0 
178 kK 3 4 0 2 
179 hk + 3 kK 0 2 
193 D 5h 3 Ol | 
ISO 6 ++ 3 iN 6 + | 
Isl kK 3 iN 0 l 
D 6} ol - 
Is4 D ++ 3 kK 0 2 
106 3 kK 0 0 
ISS iN +++4 3 
192 3 
200 I) +++4 3 
187 Ww 3 224 iN 10 0 
IS2 +++-4 3 225 0 
ISS K 3 20S 104 0 
109 +++4 3 
10S ID lot 3 
IS6 10; 4-4-4 3 
14 ID 117 3 
191 
195 
: 197 
Key: K = 
= 
Enla dement 
= 
! 


TABLE 5 
Experiment V 


ARTZ INHALATION AND Ry INHALATIO Ry INBALATION INFECTION 


Ar ma 
Number 


INTRO OF EXPERIMENT INTROLS OF EXPERIMENT IV 


Enlarge 

Tuber ‘ Tubercu ment of 

“ Anima ode of Time osis Tracheo 
t } Number lr bronchial 

Lymph 

Nodes 


to to te 


t 


to to te te te 


Killed for ; = No recognizable tubercles 


sampling = Recognizable nonspreading tubercles 


Died Isolated spreading tubereles 

Organisms ise = Isolated spreading tubercles with coalescence 
lated kxtensive of conlescent tuberculous 
No organisms lesions 

isolated 


Pneumonia 


Diarrhes 
Enlargement of Trac heobronchial Lun ph Nodes 
0 = None 
Slight 
2 = Moderate and firm 
3 Marked and fibrocaseous 


Deat I 
month months 
2 +(2 2 259 2 + 
| 29 +(2 2 261 t 
237 I) +(2 2 
I) + (2 2 
247 +(2 275 3 +(1) 
226 iN 2 251 H 2 : 
227 K ++ 2 252 iN } 2 7 
DIN kk 6 253 4 2 
256 Ix 2 254 + 
274 
246 K s +++ 255 0 
240 Ix t 2 kK 
251 10 t++-+ 271 Ix 2 
250 iN +++-+ 2 272 kx + u 
241 in +++ 2 
250) D 11h +++4- 2 
242 12 +++-+ 2 257 iN 2 
233 iN +++4+-4 2 25S iN + 2 
254 +++4 2 
13 +++-+ 2 200) Ix 14 + 
238 ++4 2 22 + 
235 +++4 2 263 Ix 
245 I) 2 204 + 
245 I) 13} 2 0 
4 
267 K 0 
kK 4 
K 
273 iN + 2 
Ke K = 
: 
1) = 
2) = 
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TABLE 6 
BCG Infection in Experimental Silicosis in Guinea Pigs 


Summary of Data on Gross Pulmonary Tuberculous Disease 


NUMBER OF 
SACRIFICED AT INTERVALS 


NUMBER OF DEATHS 
TOTAL 
WITH 
EXPERIMENTS With SPREAD- 
nor ING 


preac spr “DISEASE 


Experiment 1 
Intracutaneous BCG and quartz 
inhalation simultaneously 
Controls: Intracutaneous BCG 


riven 
BCG inhalation and quartz inhals 
tion simultaneously 


Controls: BCG inhalation 


ky pe ment Ill 
Quartz inhalation for 4 months, 
then BCG inhalation with quartz 
inhalation continued 
Controls: BCG inhalation 


TABLE 7 
Re nation Infect on Experimental Tube culos licosis in nea Pigs 


Summary ot Data on Gross Pulmonary Tuberc ilous Disease 


UMBER 


SACRIFICED ATT 
TOTAl 


with 
SPREAD 
ING 
DISEASE 


Wit! 
spread 
neg 


disease 


Experiment IN 

BCG vaccination (intracutaneous 
followed in two months by R 
inhalation infection and quartz in 
halaion 

Controls BCG vaccination followed 
in two months by Ry inhalation in 
fection 

(Quartz inhalation sand inhala 
tion infection 


R, inhalation infeetion 


in 8 animals, This inereased number is in contrast to the fewer examples of 
progressive disease in Experiments Tand I, and it indicates clearly the adverse 


influence of an established silicotice process upon the tissue resistance to tubercu- 


168 
tive 
disease lisease dissent lisease 
IS 16 l 1 0 0 0 l 
25 3 5 1 0 7 12 
ee IS IS 0 0 0 0 0 0 
13 0 0 0 0 
NUMBER OF DEATHS 
25 0 0 11 20 
25 2? 0 0 0 
0 0 5 10 
25 Is 0 2 0 0 
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losis. Progressive disease did not occur in the BCG nonsilicotic control animals; 
in fact, none of that group showed evidence of pulmonary infection (figures 12 
and 15). The silicotie control animals with their uniformly distributed and 
isolated pulmonary lesions remained in marked contrast to the BCG-infected 
group, in which the lesions were confluent. 

Positive cultures were obtained from 5 of 6 animals in the group exposed to 
quartz dust and then infeeted, but no growths resulted from 2 animals in the 
control group studied at the end of fourteen months (table 8). Here again, to 


TABLE 


Summary of Data on Cultures of Tissues from Infected Guinea Pigs 


POSITIVE POSITIVE 


ULTURES 
CULTURES 
NUMBER NUMBER FROM LONGEST 


POSITIVE 
t o Us TIME APTER 


o AN S AN \ND F INFECTION 
EXPERIMENTS IMAL EMALS a FROM BRON 
ANIMALS WITH WITH TRACHEO apes conan POSITIVE 
LTURED NEGATIVE POSITIVE BRON CULTURES 
LTURES CULTURES HIAL OBTAINED 
NODES 
LYMPH 


NODES ONLY 
Exp riment I 
Intracutaneous BCG and 
quartz inhalation simul 
taneously IS months 
Controls: Intracutaneous BCG 5° IS months 


Ex pu iment 
BCG inhalation and quartz 
inhalation simultaneous! IS months 
Controls: BCG inhalation 


riment 
Quartz inhalation for 4 
months, then BCG inhala 
tion with quartz inhalation 
continued 3 14 months 
Controls: BCG inhalation : 0 


* Individual guinea pig and time of culture indicated in tables 1 to 5 


date, enhanced virulence of the organisms has not been demonstrated by sub- 
inoculation of 10 mg. into guinea pigs. 

Experiment IV: This experiment was planned to determine the efficacy of 
BCG vaccination in preventing tuberculosilicosis. ‘Twenty-five healthy adult 
guinea pigs were vaccinated intracutaneously with 0.1 ml. of a BCG suspension 
prepared as in Experiment I. After two months all animals showed a positive 
tuberculin reaction. They then received a challenge infection by inhalation of the 
attenuated strain Ry of the human tubercle bacillus (12) and were exposed eight 


hours daily to atmospheric quartz dust of high concentration as previously 


described. Three control groups, each consisting of 25 guinea pigs, were also 
introduced into the experiment. The animals in the first group were vaceinated 


‘ 
| 
po 
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with BCG and infected with the R, strain, as described above; but they were not 
exposed to dust. The animals in the second group were not Vaccinated; they were 


infected with Ry tubercle bacilli and then placed in the dust room. The animals 


1 


2 

Fie. 17. (Upper left) Experiment IV. Guines Pig Number 182. Intracutaneous BCG 
vaceination, two months, followed by Ry inhalation und quartz inhalation Killed at ten 
months. Note the areas of coalescent tuberculosilieosis. (1.5 

Fie IS. (Upper right) experiment IV. Guineas Pig Number 231. Ry and quartz inhalation 

trol. Killed at ten months Note the coalescent areas of tuberculosilicosis The difference 
in extent of lesions in this animal and that shown in figure 17 is not considered significant 

Lower left) Experiment IV. Guinea Pig Number 224 Intracutaneous BCG 
two months. followed by Ry inh ilation. Killed at ten months. The lungs are 
ly normal: the oceasional minute isolated subpleur iL tubereles do not show on this 
right riment IN CGuinesn Pig Number 4 inhalation only 
Killed at ten months. The lungs are essentially norm i exeept for ineidental pyogente 
pneumonia in the right cephalic lobes The oceasional minute isolated subpleural tube reles 
ilo met show on this section 
in the third group were not vaccinated but were infected with the R, strain and 
EN Perse il to clust 

The detailed results of these experiments are given in tables 4 and 7. None of 
the silieotie animals eseaped tuberculous disease, indieating that no protection 
was given by the BCG vaccination against tuberculosilicosis (figure 17). The 
Iy-infected control animals exposed to quartz dust developed marked tuberculo- 
silicosis as was expected (figure IS). In view of the findings in Experiments I, 11, 


and HL with BCG infection in the presence of quartz, the failure of BCG vaeccina- 


re 
7) 
/ 


BCG VACCINATION IN SILICOSIS 471 


tion to prevent the development of tuberculosilicosis would have been antici- 


pated, 

In the control groups, BCG vaccination apparently inhibited the development 
of R, infection in guinea pigs. Only 2 of 25 animals revealed recognizable but 
nonspreading disease, the remainder being free of recognizable disease. In the 
R,-infected controls, 19 of 25 showed recognizable but nonspreading disease. 


DISCUSSION 


This investigation demonstrates conclusively that the BCG strain organisms 
used in this study can produce progressive and fatal pulmonary tuberculosis in 
guinea pigs whose tissue resistance has been modified by the inhalation of quartz 
dust. Further, it shows that the BCG organisms isolated from the diseased tissues 
are still incapable of causing progressive disease when inoculated subcutaneously 
in a 10 mg. dose into healthy guinea pigs. These findings are not in accord with 
a published statement, made in another paper (13), which refers to a previous 
experiment conducted in this laboratory in 1931. A complete report of the 1931 
experiment has never been published. Review of the protocol of that experiment 
discloses that various attenuated human and bovine organisms, including a BCG 
strain, were emploved. The method used was similar to that for Experiment II 
of the present report, the animals being infected by ‘nhalation of the BCG 
organisms and immediately placed in the dust room in which quartz dust was 
suspended in the atmosphere. There were important differences, however, between 
the two experiments. In the old experiment only 4 animals were used; the infect- 
ing dose was one-tenth of that emploved in the present investigation; and the 
animals were sacrificed within 340 days, which, in the light of our current experi- 
ment, is too short a period for the development of the spreading tuberculosis. 

What is the pathogenesis of the tuberculosis produced by the BCG organism 
in guinea pigs exposed to quartz? The same question may be asked concerning 
the progressive tuberculosis caused by the attenuated R, strain of human tubercle 
bacillus in silicotic guinea pigs. At present our knowledge is too meager to permit 
satisiving speculation aus to the exact mechanism involved. It seems desirable , 
however, to consider some of the theories which have been advanced in this 
connection. 

As vet there is no evidence to prove that the pathogenic properties of virulent 
tubercle bacilli depend on a toxin or on some particular constituent of the bae- 
terial cell present in the virulent form and absent or reduced in avirulent forms. 
The main biologie difference between pathogenic and nonpathogenic tubercle 
bacilli appears to be their relative capacity to multiply in the host. Various 
theories have been presented to explain the proliferation or simulated virulence 
of tubercle bacilli in silicosis. Price (14) has stated that tubercle bacilli grow more 
rapidly upon egg medium to which small amounts of colloidal silicic acid have 
been added than in the egg medium without the colloidal silicie acid. Kettle (15) 
has championed the theory that the necrosis produced by localized accumulation 
of quartz particles in the tissue furnishes a favorable medium for the growth of 
tubercle bacilli. It has been observed that tubercle bacilli are numerous in a fresh 
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focus of silicotic necrosis (16). There is additional experimental evidence to 
support the view that silica enhances the growth of the tubercle bacillus. A 
pertinent study in this regard discloses that tubercle bacilli are much more 
numerous in lesions produced by quartz reactions than in those produced by vari- 
ous other dusts, such as granite, feldspar, chert, hematite, and gypsum (17). A 
possible explanation for the enhancement of the multiplication of tubercle bacilli 
by quartz is that quartz particles alter the phagocytic cells, thereby satisfying the 
metabolic requirements of the tubercle bacillus and favoring the progression of 
the tuberculous disease (18). Apparently, there are other factors which may alter 
the benign infection produced with BCG, for Dubos (19) has reported “that one 
of the BCG strains commonly used for immunization can cause severe pulmo- 
nary disease (and sometimes death) when injected in sufficient amounts into mice 
maintained on deficient diets.”’ 

In the light of the findings in this investigation, the statement of the adherents 
of BCG vaccination that the BCG organism is a stable strain or rirus fire must 
be reconsidered. This term, as used in the literature, appears to imply that the 
organisms are looked upon as being unable to produce progressive tuberculosis 
under any conditions. Birkhaug (20) has asserted that the chance of a spontane- 
ous enhancement of virulence of BCG is still thought of as a possibility by com- 
petent and unbiased scientists. 

One of the most important findings in this study has been the isolation of 
viable BCG organisms from the lungs and tracheobronchial lymph nodes of 
tubereulosilicotic animals and control animals at periods up to eighteen months 
after the organisms were injected intracutaneously. Therefore, it is apparent that 
BCG organisms may remain viable for at least eighteen months in the tissues of 
the guinea pig. Upon the evidence that such organisms may cause progressive 
tuberculosis in silicotic animals, BCG vaccination would appear to be contra- 
indicated in persons who at some time might experience an increased suscepti- 
bility to tuberculosis by reason of factors such as exposure to Quartz dust. We 
urge extreme caution, however, in any attempt to interpret these experimental 
results in terms of human experience. If these observations be valid, it is im- 
portant to know the length of time during which the BCG organism remains 
Viable in a host whieh is inhaling or has inhaled quartz dust, as well as in a host 
not subject to dust exposure. To answer this question, a series of experiments 
has been started to determine the duration of the viability of the BCG organisms 
in animal tissue subjected to various conditions of exposure to quartz dust. 
Further, it remains to be determined whether adverse influences other than those 


of quartz, or of deficient diet as reported by Dubos, can produce similar untoward 


results. It remains to be determined also whether or not suc’ i fluences can 
produce similar results with other strains of BCG or with ot attenuated 
tubercle bacilh 

SUMMARY 


The experimental study herein reported demonstrates the following points: 
1. BCG organisms spread from an intracutaneous site of inoculation in guinea 
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pigs and may localize in the viscera, including the lung and tracheobronchial 


Ivmph nodes. 

2. The resistance of the host can be lowered by the tissue reaction to quartz 
particles so that the BCG organisms in the dose used for vaccination or for 
infection by inhalation can produce progressive and fatal pulmonary disease. 

3. BCG organisms recovered from tissue exhibiting progressive disease have 
not been altered by growth in silicotic tissue, for they show no enhancement. of 
virulence when subinoculated subcutaneously in large doses (10 mg.) into healthy 
guinea pigs. 

1. Vaccination with BCG organisms does not prevent or retard the develop- 
ment of tuberculosilicosis produced by an infection with the attentuated R, 
strain of the human-type tubercle bacillus in the presence of inhaled quartz dust. 


SUMARIO 


La Vacunacién BCG en la Silicosis 


Recapitulando, este estudio experimental demuestra que: 

1. Los microbios BCG se propagan de un sitio intracutaneo de inoculacién, 
pudiendo localizarse en las visceras, incluso el pulmén y los ganglios linfaticos 
traqueobronquiales; 

2. Puede mermar la resistencia del huésped la reaccién histolégiea a las par- 
ticulas de cuarzo de modo que los microbios BCG en la dosis utilizada para 
vacunacion © infeecién por inhalacién pueden producir afeecién pulmonar evo- 
lutiva y letal; 

3. Los microbios BCG obtenidos de los tejidos que manitiestan enfermedad 
evolutiva no han sido alterados por su desarrollo en tejido silieético, pues no 
revelan aumento de virulencia al ser subinoculados subeutaneamente a grandes 
dosis (10 mg.) en cobayos sanos; 

1. La vacunacién con BCG no impide ni retarda la aparicién de tuberculosili- 
cosis producida por infeccién con la cepa Ry atenuada del bacilo tuberculoso de 
tipo humano, en presencia de polvo de cuarzo inhalado. 
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ANTIBACTERIAL SUBSTANCES IN SEED PLANTS ACTIVE AGAINST 
TUBERCLE BACILLI':** 


R. Y. GOTTSHALL, J. C. JENNINGS, L. bE. WELLER, C. T. REDEMANN, 
kk. H. LUCAS, anp H. M. SELL 


(Received for publication May 1, 1950) 


INTRODUCTION 


In a previous study (1) of 161 species of seed plants, the extracts of 27 were 


found to have antibacterial activity against \Wycobactertum tuberculosis. It is the 
purpose of this communication to describe briefly the methods of isolation and 


purification and some biological characteristics of two antibacterial substances 
obtained from 2 of these plant extracts. Aloe vera Linn. (A. chinensis, Baker) was 
chosen for further study because of its high activity im vitro, and Menispermum 
canadense Linn. because the crude extract Was not inactivated when blood was 
incorporated into the assay medium. The extract of the latter plant was the only 
one of the 27 extracts mentioned previously which was not inactivated to some 
degree by whole blood. It is interesting to note that in folklore MW. canadense 
was considered of value in the tredtment of scrofula (2). 

Although many of the antibacterial compounds isolated from higher plants 
may be found to be toxic or devoid of activity when administered to animals, 
this immense source of material should not be overlooked in a search for sub- 
stances active against the acid-fast group of organisms. The current use of such 
substances as chaulmeoogra oil (3, 4,5) and p-aminosalieylie acid (6), a derivative 
of salieylie acid which occurs in plants, for the treatment of diseases caused by 
Mycobacteria makes it probable that other antibacterial substances from plant 
sources exist. Lupulon and humulon, two antibacterial substances derived from 
the hop plant, have recently been described (7), and may prove to be of value for 
the treatment of tuberculosis, although clinical studies have not vet been re- 


ported, 


Methods and Materials 


Vethod of assay: A 14- to 21-day cuiture of MW. tuberculosis (H37) was used for all 
assays. To serial twotold dilutions in saline of the fraction being assaved was added melted 
and cooled glycerol beef extract agar, pH 7.0, or glycerol beef extract agar containing 10 
per cent by volume of sheep blood. The medium was allowed to harden in a slanting posi 
tion, inoculated with the test organism, and the cultures were incubated at 37°C. for six 
weeks. The highest dilution showing complete inhibition of growth was taken as the titer 
of the extract. In order to expedite the fractionation procedures, preliminary tests were 
made with the liquid medium described by Youmans (8). Serial dilutions were prepared 


in this medium and inoculated with a suspension of tubercle bacilli, If precipitates formed 
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upon addition of the plant extract to the medium, they were removed by centrifugation 
before addition of the inoculum. Cultures were read after seven and fourteen days ot 
incubation at 37°C. When a difference in titer between the liquid and solid cultures oc 
curred, the titer obtained on the glycerol beef extract agar was used 

All of the extracts were sterilized by heating at 121°C. tor fifteen minutes before being 
assaved since the active principles from both A. rera and M. canadense were heat stable 

Isolation and purification of barbaloin: Whole dried Curacao Aloe (USP Penick) was 
powdered, mixed with Hy-Flo Super Cel (Johns-Manville) and extracted with ethyl ace 
tate in a Soxhlet extractor. The extract, when freed of solvent, gave a crude mixture of 
aloins, about 30 per cent by weight of the dried aloe. The crude aloins were recry stallized 
from a mixture of one volume of methanol and two volumes of chloroform. The resulting 
crystalline product contained a mixture of the isomers, barbaloin and isobarbaloin 
Barbaloin was separated from its isomer by the method of Leger (9). It has a melting 
point of 145° to 147°C. and fa] = +22.5° (1 per cent aqueous solution). The penta-acety! 
derivative was prepared by acylating with acetic anhydride and sodium acetate It melted 
at 100° to 103°C. These constants agree with those given in the literature for 
barbaloin (10). 

Isolation and purification of the active principle of M. canadense: The active principle 
was isolated from the roots of M. canadense. The method of obtaining it was essentially 
the same as that employed by Manske (11) for the isolation of dauricine The substance 
isolated responds to a number of tests and has chemieal and physical properties similar 
to dauricine. The constants obtained did not agree with those reported by Manske (11 
A chloroform solution of the substance, when adsorbed chromatographically on a column 
packed with 2 CaSO,-H.O, vielded several alkaloids having different melting points. The 
most abundant alkaloid having antibacterial activity was characterized by preparing the 
dimethiodide. This was reerystallized from methanol until a constant melting poit and 
rotation were attained 

The following properties were observed: 

Melting point (deeomp.) 

Rotation [a]** = 139° in methanol where C= 0.35 per cent 

solubility Soluble in hot methanol, hot ethanol, slightly soluble in water; and 
insoluble in chloroform, acetone, and dioxane 

Caleulated. 
Pound H5.5 N: 


Biological properties of harbaloin: The activity in vitro against Various organ- 
isms is given in table 1. It may be seen that 17. tuberculosis and Bacillus subtilis 


are more sensitive to this substance than any of the other organisms tested. 
Higher concentrations than 5 mg. per ml. could not be tested because of the in- 
solubility of the compound. 

Barbaloin is approximately half as active when blood is incorporated into the 
test medium. Using M. tuberculosis, strain H37Rv, as a test organism, the in- 
hibitory corcentration of barbaloin diluted in glycerol beef extract agar was 
found to be 0.125 mg. per ml., while 0.25 mg. per ml. was required to inhibit this 
organism when 1 pox cont of sheep blood was incorporated into the medium. 

All concentrations of barbaloin tested were not bactericidal for the tuberele 
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bacillus even after seven days of exposure to the substance. Barbaloin was pre- 
pared in concentrations of 2.0, 1.0, 0.5, 0.25, and 0.125 mg. per mil. in Youmans 
medium and inoculated with a suspension of tubercle bacilli prepared from a cul- 
ture of H37 grown on Petragnani’s medium. After seven days of incubation 
at 87°C.. growth was observed only in the tube containing 0.125 mg. per ml. of 
barbaloin. The tubes were centrifuged and the sediment washed twice with 


TABLE 1 
Tetiitu of Barhaloin on Various Organisms 
ONCENTRATION 
REQUIRED FOR 


INHIBITION OF GROWTH 
MG. PER MI.)* 


>5.0 


231 0.125 


Aerobacter aerogenes 
Bacillus subtilis 
Corvnebacterium diphtheriae Ws 
Diplococcus pneumoniae, Type UI 
Escherichia coli 621 
Klebsiella N I 
Mycobacterium phlei 1201 
Mvycobactertum smegmatis 1212 
Mycobacterium tuberculosis H37Rv 
Mycobacterium 
Proteus vulgaris 
Pseudomonas seruginoss R-P-CC 
Salmonella typhosa 710 

Shigella dvsenteriae, Flexner type SOO 

2007P 

1035 

Aspergillus niger 7416 
Histoplasma capsulatum Duke University 
S32 


Staphylococcus aureus 
st reptococecus pvogenes 


Aspergillus flavus 


‘VVVV 


V 


toto Nw te te oO 


Penicillium notatum 
Trichophyton mentagrophites MDH 


vs 


* Broth prepared according to the FDA (Federal Register, 1945) was employed in the 
majority of these tests, with the addition of agar tor the tests with fungi. Exceptions were 
as follows: D. pnewmoniae and Str. pyogenes Felton’s medium); C. diphtheriae (veal in 


fusion broth Vycobacteria (giveerol beef extract agar 


saline and inoculated into tubes of Petragnani’s medium. After incubation for 
six weeks, growth was observed in all tubes of the subcultures. 
When injected intraperitoneally, the maximum dose tolerated by 20-gram 


Swiss mice was 200 mg. per kg. of body weight. 


Biological properties of an alkaloid preparation from M. canadense: Vhe activity 


of an alkaloid complex from VW. canadense against various organisms is given in 
table 2. The organisms most sensitive to this substance were MW. tuberculosis, 


dD. pneumoniae, B. subtilis. and M. phi 
Blood did not inhibit the action of this alkaloid complex. When grown on gly- 


” 
ul ; ; 
1.0 
2.5 
>5.0 
>5.0 
>2.0 
>2.0 g 
0.25 
>2.0 
>5.0 
>5.0 
>5.0 
>5.0 
2.5 
0 
0 
0 
0 
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cerol-beef extract agar the activity was found to be 0.125 mg. per ml., and the 


same activity was obtained when 10 per cent of whole sheep blood was added 
to it. 


TABLE 2 
Activity, of an Antibacterial Alkaloid Preparation from Menispermuam Canadense on Various 
‘J 


Orqanisms 


SCENTRATIO 

REQUIRED 

ITHON OF 


\erobacter aerogenes 61S 
Bacillus subtilis 231 
Escherichia coli 621 
Klebsiella 
Mycobacterium phlei 1201 
Mycobacterium smegmatis 1212 
Mycobacterium tuberculosis H37 
Proteus vulgaris 
Pseudomonas seruginos: R-P-CC 
Salmonella typhimurium 
Shigella dysenteriae, Flexner type Sol 
Staphylococcus aureus 
Streptococeus pyogenes 
Aspergillus flavus 1035 
Aspergillus niger 7416 
Histoplasma capsulatum Duke University 


Penicillium notatum S32 


Streptomyces griseus j 


Trichophyton The tes MD 


* For tvpe of medium see table 1 


TABLE 3 
Growth of Subeu ate le Bae Which Had Been Tneuhat 
Sthuleid Cou from Meniepern 


The complex was more active at pH 7.0 than at pH 5.5. At a pil of 7.004 
titer of 0.125 mg. per ml. was obtained while at a pH of 5.5 the complex did not 
inhibit tuberele bacilli in concentrations up to 2.0 mg. per ml. Assays were not 
performed ats pH higher than 7.0 beeause the complex becomes water insoluble 


at a pil greater than 7.2 
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| 

/ 
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5.0 
O.31 
1.25 
2.5 
O.5 
1.0 
0.13 
>5.0 
2.5 
1.25 
2.5 
2.5 
>2.0 
>2.0 
1.0 
>2.0 
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The material was found to be bactericidal even in the presence of blood serum, 
Serial dilutions of the complex were made in normal horse serum and inoculated 
with a heavy suspension of MW. tuberculosis, strain H37. At the intervals shown 
in table 3, 0.1 ml. of the seeded dilutions was removed from each tube and added 
to 5.0 ml. of Youmans liquid medium. The results, given in table 3, show that the 
alkaloid complex was bactericidal in concentrations as low as 0.125 mg. per ml. 

When injected intraperitoneally into 20-gram Swiss mice the maximum toler- 


ated dose was 100 mg. per kg. of body weight. 
At present, the toxicity of barbaloin and the alkaloid complex from MW. eana- 
dense precludes their clinieal use. Recent studies of the dimethiodide derivative 


of an alkaloid of this complex, however, have shown that toxicity and antibac- 
terial activity may be independent of each other. It is possible, therefore, that 
a less toxic antibacterial substance can be prepared from this complex. Studies 


on this phase are in progress. 


SUMMARY 


An antibacterial principle present in Aloe vera which inhibits growth of tuberele 
bacilli has been found to be the glycoside barbaloin. The antibacterial activity 
of extracts from Wenispermum canadense is due to a mixture of alkaloids. The 
methods of isolation and some of the biological properties of these antibacterial 


substances are described, 
SUMARIO 


Sustancias Antibacterianas Activas contra el Bacilo Tuberculoso 
en las Plantas de Semilla 


Un principio antibacteriano presente en el Aloe vera, que inhibe la proliferacion 
de los bacilos tuberculosos ha resultado ser el ghueésido barbaloina. La actividad 
antibacteriana de los extractos del MWenispermum canadense procede de una 
mezela de alealoides. El trabajo actual describe las téenieas de aislamiento V al- 


gunas de las propiedades bioldgicas de dichas sustancias antibacterianas, 
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ISOLATION OF TUBERCLE BACILLI FROM FECES AND GASTRIC 
CONTENTS OF INTRAVENOUSLY INFECTED MICE!':? 


W. F. KIRCHHEIMER, A. R. HESS, E. H. WILLISTON, anv G. P. YOUMANS 
(Received for publication April 17, 1950) 


INTRODUCTION 


Studies concerning the experimental chemotherapy of tuberculosis frequently 
are performed on mice infected intravenously with strains of Mycobacterium 
tuberculosis of either the human or bovine variety (1-7). In the course of such 
studies employing mice of the Strong A strain infected with various amounts 
of the human (H37Rv) or bovine (Ravenel) variety of M. tuberculosis, we became 
interested in the possibility of excretion of virulent tubercle bacilli by these 
animals. Such knowledge seemed desirable to determine the risk of exposure of 
laboratory workers to infection from this source. 


EXPERIMENTS 


Twenty mice were infected intravenously with 0.05 mg. of the human strain 
H37Rv of M. tuberculosis. Another 50 mice were infected by the same route 
with various amounts of the bovine Ravenel strain of M. tuberculosis ranging 
from 0.05 to 0.4 mg. The animals then were distributed in groups of 5 into cages 
with solid metal floors covered with wood shavings. 

Collection of feces from these animals was begun seven days after infection 
and was repeated three or four times during the course of the disease. On the 
day preceding collection of feces, the mice were transferred to previously steril- 
ized cages to assure collection of fresh fecal material. 

Specimens consisting of five pieces of fecal matter were collected from each 
of the cages and were transferred to sterile mortars and ground in sterile phos- 
phate buffer solution. The individual suspensions were then mixed with equal 
volumes of 2 per cent oxalic acid and incubated at 37° C. for thirty minutes. After 
washing by centrifugation with phosphate buffer solution, each of the sediments 
was inoculated onto two slants of Herrold’s egg-yolk medium containing 0.02 
per cent of malachite green. 

Growth characteristic of M. tuberculosis was observed in only three tubes 
representing specimens collected from mice previously infected with 0.4 mg. and 
0.2 mg. of the Ravenel strain and 0.05 mg. of the H37Rv strain. The respective 
specimens had been collected fourteen, twenty-one, and twenty-six days follow- 
ing infection. The growth in these tubes consisted of acid-fast rods. The virulence 
of the three isolates was determined by injecting guinea pigs with approximately 
0.1 mg. of the respective growth. The animals died from twenty-seven to fifty- 
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nine days following infection and showed typical tuberculous lesions on autopsy. 
Tubes in which no visible growth indicative of M. tuberculosis had occurred after 
an incubation period of ninety days were discarded. 

Investigating the possible source of the bacteria in the feces, it was noticed 
that macroscopically discernible lesions were absent in the intestinal tract of 
these mice. It was therefore thought possible that the bacteria might have been 
introduced into the gastrointestinal tract with swallowed material originating 
from the extensive pulmonary lesions. 

In order to test this assumption, gastric lavages were carried out on infected 
mice immediately after their death from the disease. The stomach was clamped 
off above the cardia and below the pylorus. A small volume of sterile phosphate 
buffer solution was then introduced into the stomach by puncture through the 
stomach wall by means of a 27-gauge needle attached to a tuberculin syringe. 
The aspirated stomach contents of 5 mice were pooled and concentrated by the 
oxalic acid method. The sediment was then cultured as described above, except 
that three tubes of culture medium were employed for the gastric washings from 
each group of 5 mice. 

The stomach washings of a total of 15 mice were cultured in this manner. 
Growth typical of M. tuberculosis appeared after an incu)ation period of twenty- 
one days in two of the three culture tubes made from the gastric washings of 
one of the three groups of mice. The pathogenicity of one of these cultures was 
ascertained by injecting a suspension of the organism into a guinea pig. This 
animal was sacrificed twenty-two days following infection and on autopsy showed 
lesions typical of tuberculosis in guinea pigs. 


DISCUSSION 


That mice, following intravenous injection of virulent tubercle bacilli, may 
excrete such organisms in their feces should be of concern as a possible source 
of laboratory infections. In view of the results of the experiments reported above 
in which only small quantities of feces were used for culturing, it would seem 
possible that in reality greater numbers of bacilli might be excreted by the in- 
fected animals than our findings would indicate. 

The positive results obtained with the gastric washings of these animals seem 
to support our assumption concerning the source of the organisms in the feces. 
It is possible, however, that organisms might enter the intestinal tract by biliary 
excretion or from microscopic lesions in the intestinal mucosa. In view of the 
observation of Raleigh and Youmans (2) on the occurrence of microscopic renal 
lesions in mice infected with M. tuberculosis, it-also seems possible that feces 
might become contaminated with bacteria from the urine of these animals. 


SUMMARY 


Isolation of virulent tubercle bacilli of both the human and the bovine vari- 
eties from the feces of experimentally infected mice has been accomplished. 
Moreover, virulent tubercle bacilli also have been found in the gastric contents 
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of such mice. These findings suggest that mouse feces may be a possible source 
of tuberculous infection for laboratory personnel. 


SUMARIO 


Aislamiento de los Bacilos Tuberculosos de las Heces y Contenido Gdstrico de los 
Ratones Infectados Endovenosamente 


En este estudio se llevé a cabo el aislamiento de bacilos tuberculosos virulen- 
tos de las variedades tanto humana cuanto bovina en las heces de ratones in- 
fectados experimentalmente. Ademas, descubriéronse bacilos tuberculosos viru- 
lentos en el contenido gastrico de dichos ratones. 

Estos hallazgos indican que las heces murinas pueden constituir una posible 
causa de infeccién tuberculosa para el personal de laboratorio. 
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COMPARISON OF TWO SOLID MEDIA FOR TESTING SENSITIVITY 
TO STREPTOMYCIN' 


JERRYDEAN H. ROBINSON, MARTIN M. CUMMINGS, anp 
ROBERT A. PATNODE 


(Received for publication May 1, 1950) 


INTRODUCTION 


The increasing use of streptomycin in the treatment of tuberculosis and the 
importance of determining the sensitivity of strains of tubercle bacilli to this 
drug raise a question as to the best medium for use in testing sensitivity to strep- 
tomycin. A medium which (a) promotes early growth, (b) is not subjected to 
heat after the addition of streptomycin, (c) permits the direct inoculation of 
pathologic specimens, and (d) supports luxuriant growth from small inocula 
would be of great advantage. 

Although both liquid (1, 2) and solid media (3) have been advocated for de- 
termining the sensitivity of tubercle bacilli to streptomycin, solid media are 
preferred because they permit the direct inoculation of pathologic material and 
also give some indication of the relative number of resistant and sensitive or- 
ganisms. Direct inoculation has the advantage of eliminating the necessity for 
subculturing, thereby saving considerable time in reporting results of tests. 

Previously, various methods for preparing the inoculum of pure culture have 
been advocated for the testing of sensitivity of Mycobacterium tuberculosis to 
streptomycin. This laboratory has compared three of the most popular methods, 
using one hundred pure cultures, and found the method described in this paper 
the most satisfactory from the standpoint of ease and rapidity of preparation. 
The amount of inoculum, within the range of 0.1 to 3 mg. per ml., has almost no 
effect on the results of the assay. Within these limits, the more inoculum, the 
more rapid and extensive is the growth; hence the results can be reported faster. 

Among the media evaluated by this laboratory have been various modifica- 
tions of the Dubos and Davis basal medium (4) of the following compositions: 

a) Base + 0.05 per cent Tween 80 + 0.5 per cent albumin 

b) Base + 0.05 per cent oleic acid + 0.5 per cent albumin 

c) Base + 10 per cent plasma 

d) Base + 10 per cent citrated whole blood + 1.5 per cent agar in plates 

e) Base + 0.05 per cent Tween 80 + 0.5 per cent albumin + 1.5 per cent 

agar in plates. 

All of these were abandoned eventually because (/) the liquid media were 
easily contaminated and for that reason only pure cultures of tubercle bacilli 
could be assayed; (2) no characteristic growth was present in the liquid media 
since it varied from diffuse to granular or stringy growth; and (3) with liquid 
media, small differences in the amount of growth were not easily observed, nor 
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was it possible to detect the presence of mixtures of resistant and sensitive or- 
ganisms. The two solid modifications of the Dubos-Davis medium were discarded 
because of the difficulty in handling the plates, the rapid dehydration and, in the 
case of albumin-agar plates, the difficulty of examining the plates grossly since 
there was a poor contrast of colony and medium. 

This report is based on a comparison of two other solid media employed by the 
Tuberculosis Evaluation Laboratory in the routine determination of sensitivity 
to streptomycin: the Jensen and Holm modification of Léwenstein’s medium (5) 
and modified Herrold’s egg-yolk-agar medium (3, 6, 7). 


Materials and Methods 


Herrold’s egg-yolk-agar medium was prepared according to the following formula: 


1. Bacto-Difco Nutrient—dehydrated agar ......... HRinstedeeienavas 23 gm. 
Containing: Bacto-beef extract .......... 

Bacto-agar . . . 15 gm. 

2. Distilled water . 750 mi. 
3. Glycerol (reagent grade) on 10 ml. 
4. Malachite green (2 per cent aqueous solution) - Tk + 


Autoclave for 20 minutes at 15 lbs. pressure (121°C.) 

5. Dispense 150 m!. amounts in flasks; cool to 47°C. (This agar can be kept in the 
refrigerator and remelted before use.) 

6. Add streptomycin in desired concentrations. 

7. Eggs are scrubbed and rinsed in water and soaked in 70 per cent alcohol for 15 
minutes: 50 ml. of sterile fresh egg yolk are added to each flask; mix well by rotating 
flask. 

8. The streptomycin and egg yolk are added just before tubing, 5 ml. per test tube. 

9. Incubate for 48 hours as a test for sterility. 

Léwenstein-Jensen medium was prepared as outlined below. 

1. Salt solution 


Monopotassium phosphate 2.4 gm. 
Magnesium citrate . . . be 0.6 gm. 
Glycerol (twice distilled). 2 . 12 mi. 
600 ml. 


. The salt solution is heated | in a flask until all ingredients are dissolved and then 

placed in a water bath at 56°C. for 2 hours. This solution may be kept in the 
refrigerator overnight if necessary. On the following day, 30 gm. of potato flour 
are added to the flask. 

3. The flask is heated, with continual shaking, in a boiling water bath until the con- 
tent is clear, and then heated for 15 additional minutes. Finally, the flask is left 
standing in a water bath at 56°C. for one hour. 

4. Only fresh eggs are employed. The eggs are soaked in a 5 per cent soda and soap 
solution for 30 minutes, then placed in running cold water until this water is 
perfectly clear. They are broken into a sterile flask, shaken well, and filtered 
through sterile gauze. 

5. One liter of eggs is mixed with the flask of salt solution and to this is added 20 ml. 
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of a 2 per cent aqueous solution of malachite green. The mixture is left standing 

at room temperature for one hour before tubing. 

j. Dispense 200 ml. amounts in sterile flasks. 

. Add streptomycin in desired concentrations and tube 5 ml. per test tube. Fifty 
per cent more streptomycin was added in excess of that desired for the final con- 
centration since it has been estimated by chemical assay that 50 per cent of the 
drug is lost during inspissation (8, 9). 

. Inspissate for 40 minutes at 85°C. 

. Incubate for 48 hours as a test for sterility. 

For each test, three tubes containing streptomycin in concentrations of 100, 10, 
and 2 per ml. of medium, respectively, and two control tubes containing no strep- 
tomycin were employed. 

Both pure cultures of tubercle bacilli and pathologic specimens were used in the 
study. Pure cultures were received from various laboratories of state health depart- 
ments. The pathologic specimens, consisting of sputum, gastric washings, urine, pus, 
feces, spinal fluid, and tissues were received from Lawson Veterans Administration 
Hospital and U. 8. Veterans Administration Hospital No. 48, Atlanta, Ga. Pure cul- 
tures were prepared for inoculation by homogenizing a spadeful of the culture against 
the side of a test tube containing sterile distilled water. The pathologic specimens were 
digested and concentrated according to a standard technique utilizing sodium hy- 
droxide (10). In both procedures, 0.1 ml. of inoculum was placed on each tube of me- 
dium. After inoculation, the tubes were incubated at 37°C. in a slanted position until 
examined for the first time at the end of 2 weeks. They were examined at weekly in- 
tervals thereafter until discarded at the end of 5 weeks. A record was kept of the to- 
tal number of colonies and time of their first appearance. 

A total of 174 pathologic specimens and 356 pure cultures was tested on Léwen- 
stein’s medium and Herrold’s egg-volk-agar medium. 


RESULTS 


The results of assays performed with pure cultures are given in table 1. 

It will be noted that 96.1 per cent of the assays on Léwenstein’s medium were 
satisfactory, while 94.1 per cent on Herrold’s medium were satisfactory. The 
majority of variations between tests of sensitivity (growth in a higher concentra- 
tion of streptomycin on one medium) did not occur until the fifth week. Until 
the end of the fourth week there was agreement between the two media in all 
concentrations of streptomycin in which growth occurred. Only 6 cultures were 
positive on Herrold’s medium and negative on Léwenstein’s, while 12 were posi- 
tive on Léwenstein’s medium and negative on Herrold’s. 

The results of tests of sensitivity performed on pathologic specimens are given 
in table 2. 

It will be noted that 97.1 per cent of the assays performed with pathologic 
specimens were satisfactory on Léwenstein’s medium and 90.8 per cent were 
satisfactory on Herrold’s medium. Again, the latter medium yielded more nega- 
tive cultures as well as more instances in which major variations were noted. 

Tables 3 and 4 show the distribution of reportable results at weekly intervals 
and are based on cultures reported as “‘satisfactory” in tables 1 and 2. 

Reportable growth is considered here as that in which no change in the report 
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TABLE 1 
Sensitivity to Streptomycin of 356 Pure Cultures of Tubercle Bacilli 
Results of Assays Performed on a Lowenstein’ s and Herrold’s Media 


LOWENSTEIN’S MEDIUM HERROLD'S MEDIUM 


Percent | _Nember Per cent 


| 


Test 

Test unsatisfactory (no growth). 

Test unsatisfactory (contaminated) . 
Test unsatisfactory (major variations) ft 


3.4 
0.8 
1.7 


Growth in a higher concentration of strep- 


* Satisfactory growth was reported in all tests in which there were 50 or more colonies 
on the control tubes and on those tests that did not fall in the other unsatisfactory groups. 

t Tests of sensitivity which had major variations were tests in which the end points on 
the two media differed by more than one dilution interval of streptomycin or in which, on 
either of the two media, no growth occurred in the lower concentrations of streptomycin 
while growth appeared in the higher concentrations. 


TABLE 2 
Sensitivity to Streptomycin of Tubercle Bacilli in 174 Pathologic Specimens 
Results of Assays Performed on Léwenstein’s and Herrold’s Media 


LOWENSTEIN’S MEDIUM 


Test 

Test unsatisfactory (no growth) 

Test unsatisfactory (contaminated) . . 
Test unsatisfactory (major variations)f. . 


Growth in a higher concentration of strep- | 
tomycin. 


* See Table 1 
+ See Table 1. 


TABLE 3 


Tests of Streptomycin Sensitivity Yielding Reportable Results from Pure Cultures 
at Various Intervals 


| LOWENSTEIN’S MEDIUM HERROLD'S MEDIUM 


EARLIEST TIME AT WHICH RESULTS WERE REPORTABLE = cananatiiaiaiaicinlagis 
Percent | Number | Percent 


37.4 123 | 
26.0 91 
21.1 61 
15.5 55 


487 
| Number 
| 96.2 | 335 
6 | 17 | 
2 05 | 
et ef 6 | 
| 
22 6.4 | 42 12.5 
| 
| HERROLD's MEDIUM 
Number | Per ceat Number feo "4 
1690 158 90.8 
| 1 06 | 6 3.4 
0 0.0 0 | 0.0 
4}; 23 5.8 
j 
2 weeks... | 18 | 38.2 
3 weeks... . 27.2 
4 weeks 18.2 
5 weeks 53 16.4 j 
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of results was necessary even after continued incubation for two, three, four, or 
five weeks. Although the colony count in those tubes showing growth may have 
increased at a later date, no new growth was initiated in higher concentrations of 
streptomycin which had previously shown no growth. 


TABLE 4 


Tests of Streptomycin Sensitivity Yielding Reportable Results from Pathologic Specimens 
at Various Intervals 


LOWENSTEIN’S MEDIUM | HERROLD'S MEDIUM 
EARLIEST TIME AT WHICH RESULTS WERE REPORTABLE 


tests could be reported at the end of 3 weeks. 


DISCUSSION 


As stated in the introduction, this laboratory has examined various liquid and 
solid media to evaluate their adaptability to routine testing of sensitivity of 
tubercle bacilli to streptomycin. Léwenstein’s medium was used as a basis for 
comparison in testing all of these media, both as regards colony count and verifi- 
cation of viability of the organism in the test specimen. A more extensive com- 
parison was made between Léwenstein’s and Herrold’s media. 

It will be noted that certain advantages and disadvantages are inherent in 
each of the two media concerned in the present report. Herrold’s egg-yolk agar 
has the advantage of being relatively easy to prepare since the basic ingredients 
are materials readily available in most general bacteriological laboratories. More- 
over, no inspissation is required; hence allowance need not be made for any loss 
of streptomycin due to heat. It should be noted, however, that occasional tubes 
of Herrold’s medium did not support growth nor did the medium prove to be 
quite as sensitive as evidenced by the slightly higher percentage of failures. The 
reason for this finding is not known, although it has been suggested that agar is 
somewhat inhibitory to the growth of the tubercle bacilli (11). 

Attention is called to line five of tables 1 and 2. In table 1, this refers to 22 
tests in which, on Léwenstein’s medium, some growth occurred in tubes con- 
taining streptomycin while no growth occurred on Herrold’s medium in tubes 
containing the same concentrations of streptomycin. In the same table, the results 
of 42 tests are noted in which growth occurred in certain concentrations of strep- 
tomycin on Herrold’s medium while no growth occurred in the corresponding 
tubes of Léwenstein’s medium. The growth in such tubes of either medium ap- 
peared at the end of four or five weeks and was so slight (one to ten colonies) as 
to be reported routinely, for clinical purposes, as “negative.” All control tubes 
showed luxuriant growth at the end of two weeks. 


: 
Number Percent | Number Per ant 
| 
2 weeks... 43 | 25.4 43 27.2 
3 weeks....... 08 | 49 | 31.0 
4 weeks 17.8 “4 | 27.9 
5 weeks. a7 | 60 | 2 | 2.9 
From the data in tables3 and 4 it may be seen that more than 50 per cent of all sensitivity 
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Although the clinical interpretation of the delayed growth may be of the great- 
est importance to both patient and physician, no explanation of this delay is 
available at present. It is conceivable that a few cells might acquire resistance to 
streptomycin as a result of the four or five weeks’ contact with the drug. It is 
also possible that the delayed growth could result from a very few resistant cells 
initially present in the culture. Repeated experiments here show that it is not 
due to significant diminution of the concentrations of streptomycin in the me- 
dium during the period of incubation. 

It would seem that appearance of growth on one medium but not in correspond- 
ing tubes of the other medium, regardless of time of appearance, might well be 
due to a sampling error. That is to say, the culture might contain a very few cells 
capable of growth in the presence of, say, 10 y per ml. of medium and, in pipetting, 
a few of these cells might be transferred to the Léwenstein’s but not to the 
Herrold’s medium, or vice versa. This laboratory has found that this sampling 
error can be largely eliminated by inoculating the tubes, in sequence, from the 
highest concentration of streptomycin to the control tubes rather than from the 
control tubes to the highest concentration of streptomycin. On conducting several 
assays of sensitivity using the same inoculum, it has heen found that about one 
of ten assays will show this error. 

In order not to deprive of treatment those patients from whom are recovered 
strains having low percentages of resistant cells, it is common practice to ignore 
colony counts below a certain arbitrary figure and to report as “‘negative’”’ tests 
showing less than ten colonies. The propriety of such a routine in reporting re- 
sults is debatable. 

Disagreements after the fourth week suggest the possibility that results of tests 
of sensitivity might not be entirely reliable after prolonged incubation. 


SUMMARY AND CONCLUSIONS 


1. A total of 356 pure cultures of tubercle bacilli and 174 pathologic specimens 
have been tested for sensitivity to streptomycin on Herrold’s egg-yolk-agar 
medium and on Léwenstein’s medium. 

2. Results of tests with the two media agreed in 94.5 per cent of the 530 com- 
parisons made at the end of four weeks and 86.6 per cent at the end of five weeks. 

3. On Léwenstein’s medium from the same inoculum, the results are more con- 
sistent and less likely to be negative than on Herrold’s medium. With pathologie 
specimens, growth occurs earlier and more profusely on Léwenstein’s than on 
Herrold’s medium. 

4. Disagreements in results usually appeared in the fifth week of incubation. 
The significance of these discrepancies is difficult to interpret at present. 

5. Léwenstein’s medium is preferred in this laboratory because it gives more 
accurate and consistent results than Herrold’s medium. For laboratories not 
equipped to prepare Léwenstein’s medium, Herrold’s medium may be recom- 
mended, however, because it is more readily available and because it yields re- 
sults nearly as good as Léwenstein’s medium. 


| 
} 
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SUMARIO Y CONCLUSIONES 


Comparacién de Dos Medios Sélidos para Determinar la Sensibilidad 
a la Estreptomicina 


1. Un total de 356 cultivos puros de bacilos tuberculosos y de 174 ejemplares 
patolégicos fué comprobado en cuanto a sensibilidad a la estreptomicina en el 
medio de agar-yema de huevo de Herrold y en el medio de Lowenstein. 

2. Los resultados de las pruebas ejecutadas con los dos medics convinieron en 
94.5 por ciento de las 530 comparaciones realizadas. 

3. En el medio de Lowenstein, utilizando el mismo indéculo, los resultados son 
mas constantes y menos susceptibles de ser negativos que en el de Herrold. 
Con los ejemplares patolégicos, las colonias son mas tempranas y mas profusas en 
el medio de Lowenstein que en el de Herrold. 

4. Los desacuerdos en los resultados aparecieron por lo general en la quinta 
semana de incubacién. Es dificil interpretar por ahora el significado de esas dis- 
crepancias. 

5. En el laboratorio de los AA., prefieren el medio de Lowenstein por dar re- 
sultados mas exactos y constantes que el de Herrold. Sin embargo, para los labo- 
ratorios que no cuentan con los elementos necesarios para preparar el medio de 
Lowenstein puede recomendarse el medio de Herrold por ser mas accesible y dar 
resultados casi tan buenos como el medio de Lowenstein. 
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CANCER DETECTED IN SURVEYS' 


RICHARD H. OVERHOLT 
(Received for publication April 26, 1950) 


INTRODUCTION 


Tuberculosis and cancer of the lung have many similarities. Both have the 
power to kill, both develop insidiously, and both produce shadows on the chest 
roentgenogram which may be detected in surveys in advance of symptoms. 
Furthermore, roentgenographic shadows produced in their silent phase show great 
similarity. The two diseases differ in that the frequency of cancer of the lung is 
showing an alarming increase, whereas that of tuberculosis is declining. They 
differ also in that one is invariably fatal unless treated by excision in its localized 
form, while delay in treatment of the other does not always result in death. It 
seems important to consider the subject of cancer as a by-product of surveys for 
tuberculosis from the following points of view: 

1. To emphasize that cancer has a detectable silent phase. 

2. To consider difficulties in sorting out cases of tuberculosis and cancer during 
their silent phase on the basis of roentgenographic findings. 

3. To recegnize the necessity for streamlining the follow-up to avoid delays in 
the event of cancer. 

4. To indicate steps that may be taken to ensure accuracy of diagnosis. 


SILENT CANCER DETECTABLE IN SURVEYS 


‘There is both presumptive and absolute evidence of the existence and detect- 
ability of silent forms of cancer of the lung. In accumulating data on ill cancer 
patients, it is possible at times to obtain for comparison roentgenograms taken 
at some period antedating symptoms. Some of these have shown an abnormal 
shadow corresponding in location to the one produced by the known cancer. 
It is reasonable to assume that the shadows in the early and late films represented 
photographic records of the same growth process. 

There is absolute proof of the existence of cancer detectable in survey in its 
silent stage by virtue of the fact that cancers have been found upon surgical ex- 
ploration in asymptomatic individuals. This experience is not uncommon in chest 
surgical centers. For example, in our clinic 145 patients have been explored for 
abnormalities discovered in surveys. Of these, 51 had lesions which proved to be 
neoplastic and 35, malignant (table 1). Watson (1) states that, of 104 cases of 
silent intrathoracic tumors at Memorial Hospital in New York City, 40 per cent 
proved to be malignant. 

It is not at all surprising that tumors in their early developmental! stage cast 
shadows on the roentgenogram. The majority of them originate in the larger 


1 Presented before the Public Health Session, as part of the symposium on The Place of 
Screening Procedures in the Total Health Program, at the 46th annual meeting of the National 
Tuberculosis Association, Washington, D. C., April 26, 1950 
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bronchi, occlude the lumen, and cause segmental or subsegmental atelectasis. 
The obstructing growth need be but a few millimeters in size to produce second- 
ary changes in the peripheral portion of the corresponding segment. These 
changes magnify the area of altered density many times, thus greatly increasing 
the likelihood of detection in survey work (figure 1). Regardless of whether or not 


TABLE 1 
Diagnosis Established by Intrathoracic Exploration for Lesions Detected in Surveys 
Overholt Thoracic Clinic, 1938 to 1950 


Tuberculosis. .. 
Cysts.. 
Malignant tumo: 
Benign tumors 
Diaphragmatic hernia. ... 
Intrathoracic thyroid. . 
Others 

Total 


Fic. 1. Diagram to illustrate the reason why either peripheral or centrally placed tumors 
of small size should be detected in a survey film. 

a. Centrally placed tumors arising in stem bronchi cast a shadow of segmental or sub- 
segmental atelectasis. This shadow is, therefore, indirect; yet it greatly magnifies the actual 
size of the tumor. 

b. In the periphery the tumor casts a direct shadow in contrast to the rarefied lung 
field. Lesions as small as 3 mm. in diameter may be distinguishable from normal markings. 


the shadow of a small, centrally placed tumor itself is obscured by shadows of 
normal structures at the lung root, the magnified secondary changes in the lung 
field fortunately serve to attract attention to possible fatal danger. 

In the event that the cancer has originated in a small bronchus or in a bron- 
chiole, its situation will then be peripheral and in the part of the lung field of 
greatest contrast. The direct shadow of the tumor will be seen. According to 
Rigler (2), shadows of growths as small as three millimeters in diameter are de- 
tectable. 
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DIFFICULTIES IN DISTINGUISHING CASES OF CANCER AND TUBERCULOSIS 


™ Difficulties experienced by doctors in the past in differentiating lung cancer 
from other conditions may be illustrated by citing experiences in our own clinic. 
In the past twelve years, 849 patients suffering from primary carcinoma of the 
lung have been studied. Of this number, 824 had symptoms when observed and 
had been under medical supervision for approximately six months on the aver- 
age. This delay in detection resulted from trials of treatment for conditions in- 
correctly diagnosed. The most common erroneous diagnosis was tuberculosis. 
If abnormal shadows happened to be in the upper half of the lung field, the pre- 
vious diagnosis was usually tuberculosis. If the shadow was in the lower lung 
field, the most likely diagnosis was bronchitis, bronchiectasis, or atypical or virus 
pneumonia. Examples of the various shadows produced by cancer and other 


TABLE 2 
Incidence of Possible Tumors Detected on 14 by 17 Chest Roentgenograms in Ten Surveys 


| | 
. NUMBER OF | NUMBER OF RATES PER 1,000 
eames — PERSONS EXAMINED POSSIBLE TUMORS PERSONS EXAMINED 


Savannah-Chatham County, Ga 
Gaston & Wayne Counties, N. C | ; | | 
Minneapolis, Minn... .. 

Washington, D. C 

Seattle-King County, Wash................. 
» 
Spokane, Wash..... 

Salt Lake Area, Utah. . 


| 


conditions are shown in figures 2 to 8. An attempt has been made to arrange the 
pairs of roentgenograms in a manner which best illustrates some of the difficulties 
in differentiating cancer from other diseases. The majority are survey cases and, 
in these, all clinical tests except the abnormal area of density by roentgenogram 
were negative. In none of the cases selected did fluoroscopy or other views give 
additional clues to the cause of the abnormal shadows. The diagnosis in each 
instance was settled by surgical exploration. 


THE YIELD FROM SURVEYS 


According to Bloomquist (3), in ten city-wide surveys sponsored by the Public 
Health Service, 1,382 possible tumors were found in 1,780,178 persons examined. 
The yield was 0.8 per 1,000 (table 2). The final breakdown of this group of tumor 
suspects is not available as yet. However, in Minneapolis, Seattle, and Wash- 
ington, the yield of primary pulmonary malignancy of all types (not including 
metastatic disease) was about 0.1 per 1,000 according to Hilbish (4). 

Do these statistics give the true picture? There is reason to doubt seriously 
that the yield of primary cancer is as low as these reports indicate because: (1) 


0.6 
0.7 
0.2 | 
1.3 — 
0.8 
0.7 
0.4 
0.6 
0.7 
0.8 
j 4 
— 
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There are possibilities of error in identifying shadows. Undoubtedly some cases 
thought to be tuberculosis will turn out to be cancer. (2) There is a time lag in 
the follow-up. Unless suspect cases are studied promptly, the true value in sav- 
ing of lives will be lost. Metastatic malignancy will modify the statistics. Some 
persons in whom verification has not been obtained clinically or at autopsy will 
die of cancer, and these cases will not be included in the statistics. (3) Patients 
with both cancer and tuberculo.is are likely to be included only in the tuber- 
culosis statistics. Some patients with an old tuberculous focus in the lungs may 
have this focus broken down by a malignant process, thus liberating tubercle 
bacilli in secretions from the lung. 

Heretofore, the emphasis in mass survey programs has been on tuberculosis 
case finding. Facilities have not been adequate for following cases showing ab- 
normalities other than tuberculosis. Delays were inevitable. In the recent Boston 
survey, the New England Heart Association and the Massachusetts Chapter of 
the American Cancer Society were invited to cooperate. The latter was repre- 
sented on the Committee on Non-Tuberculous Lung Abnormalities, and special 
consideration was given to the matter of cancer detection. A recommendation 
was made to the effect that, when an abnormal lung shadow was found in men 
more than 40 years old, a special stamp, ‘“‘Urgent—Cancer Suspect,”’ be placed 
on the report. This was done to alert the patient’s private physician to such a 
possibility and to encourage prompt investigation. Possibly the age limit should 
have been dropped to 35, and women should have been included. 

The final breakdown of figures is not available but, of 528,941 satisfactory ex- 
aminations, reports on 398 carried this warning stamp. At present, reports are 
complete on approximately one-third of these, and 36 proved cases of cancer have 
been found, 24 of which were primary. 


ROENTGENOGRAPHIC EVIDENCE OF TUBERCULOSIS AND CANCER 


Since the value of screening for asymptomatic tuberculosis is established and 
these programs are being undertaken, there is a real opportunity to find cancer 
in its silent stage as a by-product of these surveys. Furthermore, it is impossible 
to divorce consideration of the two diseases since the evidence obtained by roent- 
genographic examination in early tuberculosis and cancer is often indistinguish- 
able. Suspects in both categories require further investigation. The only difference 
is the urgency of the study. It is suggested that, whenever chest roentgenographic 
programs are in progress, the follow-up of cases be geared to meet the necessity 
of identifying the two diseases accurately and promptly. This might be done as 
follows: 

1. Invite agencies interested in cancer detection to cooperate and take over 
that phase of the follow-up. 

2. Acquaint all physicians who read the survey films and all those who are to 
advise patients that it is difficult or impossible to differentiate the shadows of 
silent tuberculosis and silent cancer. 

3. Aecelerate the follow-up program in order to save valuable time in the event 
the survey film has revealed an early cancer. 
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FACTORS IN PROPER LABELING 


It is quite obvious that the earlier in the life history of cancer of the lung that 
detection is made, the more difficult it is to obtain tissue for absolute verifica- 
tion. Additional studies are essential and should progress in the following order 
until the true diagnosis is settled: 

1. Complete roentgenographic examination, including fluoroscopy, postero- 
anterior projections, and such supplementary films as are individually indicated. 
The oblique projections with the patient turned no more than 30° are most 
helpful. The lateral position, inspiration and expiration films, and/or lamina- 
grams sometimes offer additional information. 

2. Search for tubercle bacilli in sputum and gastric specimens. Negative find- 
ings may be used as presumptive evidence of cancer. 

3. Cytological examination of sputum or bronchial washings. 

4. Bronchoscopy and biopsy if a tumor is visible. 

5. Surgical exploration with gross and microscopic examination of the tissue 
under suspicion. 

The four preoperative examinations should be completed in less than a week 
and should be followed immediately by careful evaluation of all the data. Fre- 
quently the roentgenographic examination offers the only positive information. 
Negative cytology or bronchoscopy cannot be taken as proof of the absence of 
cancer. Roentgenographic evidence of pulmonary abnormality establishes no diag- 
nosis. To illustrate this point, figures 2-8 show seven pairs of abnormal chest 
roentgenograms. Symptoms were either noncontributory or absent. Let the 
reader attempt diagnosis before turning to the key to diagnosis at the end of 
the article. 

All patients with abnormal shadows which cannot be adequately explained on 
another basis should have the benefit of surgical exploration. To date, there is 
no cure for a primary lung cancer except its removal. Our experience shows that, 
if the patient waits for symptoms and if the delays that follow in the average 
case are added to this time lost, approximately 90 per cent of the lesions have by 
that time extended to structures outside the lung (5). The possibility of cure, 
therefore, is limited to a meager 10 per cent in the symptomatic stage of the 
disease. To explore and to carry out excisional treatment during the silent phase 
will set treatment ahead by months or years. In our clinic when prompt 
treatment has followed discovery of cancer by survey, all lesions have been resect- 
able and 75 per cent have shown no evidence of lymphatic spread. All patients in 
this group are still living. 


SUMMARY 


1. Cancer of the lung has a silent phase, and in this phase a cancer is more 
likely to be curable than one producing symptoms. 

2. A small cancer originating in the periphery casts a direct shadow. A small 
cancer originating in a segmental bronchus produces a magnified secondary 
shadow. In either situation these shadows are visible in survey films. 
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3. Shadows of silent cancer and silent tuberculosis look alike; numerous diffi- 
culties in differentiation complicate accurate identification. 
4. All persons suspected of having cancer must be differentiated promptly, 
for delays in diagnosis spell disaster. 
5. Of all sites for internal cancer, the lung should be the most favorable from 
the standpoint of early detection for these reasons: 
(a) Mass screening for tuberculosis automatically screens for cancer. 
(b) Multiple tests are available to aid in differentiation between tuberculosis 
and cancer. 
(c) Surgical exploration and removal are safe and effective when promptly 
applied in silent cancer. 


SUMARIO 


Céncer Descubierto en las Encuestas 


1. El cAncer pulmonar tiene una fase silenciosa, en la cual un cAncer es mds 
susceptible de mostrarse curable que sintomiatico. 

2. Un cAncer pequeiio partido de la periferia lanza una sombra directa, en 
tanto que si procede de un bronquio segmentario produce una imagen secundaria 
ampliada. En uno u otro sitid, esas sombras son visibles en las peliculas de en- 
cuesta. 

3. Las imagenes producidas por el cancer silencioso y la tuberculosis silenciosa 
tienen aspecto semejante; numerosas dificultades en la diferenciacién complican 
la identificacién exacta. 

4. En todas las personas en que se sospecha cancer la diferenciacién debe ser 
rapida, pues las demoras en el diagnéstico resultan desastrosas. 

5. De todos los asientos del cAncer visceral, el pulmén debe ser el mas propi- 
cio desde el punto de vista del descubrimiento temprano, por las siguientes razo- 
nes: 

(a) El despistaje colectivo de la tuberculosis despista automaticamente el 
cancer. 

(b) Hay a mano muchas pruebas para ayudar a diferenciar entre tuberculosis 
y cancer. 

(c) La exploracién yv la extirpacién quirtirgicas son inocuas y eficaces si se 
aplican prontamente en el cancer silencioso. 
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KEY TO DIAGNOSIS OF ROEN TGENOGRAMS 


Twelve of the 14 eases were verified by surgical exploration and excision, the exeep 


tions being figure 2, left, and figure 7, right. All eancers were primary I the lung. The 


diagnoses are as follows 


Fig Left) “Tuberculosis tight) Caneer, epidermoid, Grade Il 


Fig Left Lung abscess tight —Cancer, simplex 
Left Adenocarcinoma Right —Tubereulosts 
Left Adenocarcinoma Right) Tubereulosts 
Left Caneer, unclassified Right Caneer, simplex 
Left Cancer, epidermoid, Right Lung abscess 
Grade 
Left Bronechiectasts Right Cancer, epidermoid, Grade Il 
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INTRODUCTION 


Although mass roentgenographic surveys were originally designed for tuber- 
culosis case finding, it is Inevitable that a certain number of cases considered as 
possible tuberculosis should ultimately be proved to be malignant tumors. In 
view of the low mortality of pneumonectomy and of the hopeless prognosis of un- 
treated carcinoma of the lung, it seems appropriate to consider whether or not 
surveys can make a significant contribution to the case finding of pulmonary 
neoplasms. 

The Philadelphia Tuberculosis and Health Association surveys recapitulate 
the experience of many pioneer surveys. There was no systematic follow-up in 
the early period. In the next period, follow-up was routine and meticulous on 
cases of possible tuberculosis but absent on cases of possible neoplasms. At 
present both tuberculosis and neoplasm are emphasized equally. This evolution 
came as the result of an increasing awareness of the problem as reports of neo- 
plasm were received on cases being followed only because tuberculosis had been 
suspected. A casual list of such cases, kept over a seven-month period, disclosed 
SO instances of proved or suspected neoplasms, including benign tumors as well 
as primary and metastatic carcinomas (1). 

Subsequently, we reviewed the follow-up on tuberculosis suspects among 
156,920 individuals surveved between May 1, 1945 and March 31, 1948. In this 
period of thirty-five months, there were 34 proved malignant tumors, a preva 
lence of one in every 5,000. We reviewed separately that segment of this group 
Which had been surveyed at our Central Unit to which come a higher percentage 
of individuals with symptoms. The prevalence of neoplasm encountered among 
these 26,209 individuals was one in every 2,000. Since we believed that these 
were minimal figures, we inaugurated on April 1, 1948 a case-finding and follow 
up program for neoplasm identical with that in operation for tuberculosis. [tis 
the purpose of this paper to illustrate the various categories utilized in inter 
pretation of photofluorograms in this study, and to present some of the results 
of the study as well as certain of the problems encountered. 


INTERPRETATION OF PHOTOFLUOQROGRAMS 


All photofluorograms are read as “suspect neoplasm” in which there are pres 


ent parenchymal mass, emphysema suggesting obstruction, mediastinal enlarge 
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ment, atelectasis, soft infiltration, or eavity associated with mediastinal involve- 


ment or shift. Typieal examples of these categories follow. 


PARENCHYMAL MASS 


Case 1. N. D. was 52-year-old white male whose photofluorogram on May 23, 1048 (higure 
1) revealed a mass abv the right hilum Ik had had blood stre aked sputum for SIX weeks, 
oceasional chest pain, and fever. Hospitalization was reftus vd. A second photofluorogram 


on Ih cember 27. reve tiled marked progression then had bloody diarrhes weight 


28. Mass above right hilum. Patient refused hospit slization 


Biopsy of praclaviceular mode rey tie earetmmoma trom the bronchus. Death 


eceurred orl 1940 following generalized nvulsiotis 


| ‘ the previous har ret and oecastonal blood st re iking of the 


oss of 
sputum wh 16. TOM) roentg mn ms revealed a etasis of the upper lobe of the 
right lung ‘ tted with spread throughout beth lungs The patient was vimitted to 


ral on Mareh 23. following generalized convulsions. 


ij met tre 


from the brot ith occurred April 4. 14% 


EMPHYSEMA SUGGESTING OBSTRUCTION 
old Negro male vas referred by his private phvsierin tor i photo 
igure 2). Infiltrations asseerted with obstruetive empha 
i} as infiltrations at the left apex In 
In. was interpreted as ‘minimal 


sas continued until May 1040, when 
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fluorogram on Jul a 
were present int 
view of heg 
tuberculosis of rndeterminate aetivity 
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bronchoscopy was performed. There was slight medial compression of the right main 
bronehus just below the carina, but no carcinoma cells were found. (Subsequently, one 
sputum eXamination was positive for tube rele bacilli.) Beeause cough and dyspnea grew 
worse and there was some loss of weight, he was admitted to Temple University Hospital 
on January 17, 1950. At this time there was atelectasis of the upper lobe of the right lung 
Biops Wis pM rformed at bronchoscopy and diagnosis ot bronchogente Wits 
made on the tissue ont dined. Pneumonectomy was attempted but cardiae arrest oe urred 


curing the procedure ined although the patient Was resuscitated, it was deemed unwise to 


July 26. 14S. Loeslized emphysema in upper half of right lung. Tnfiltrs 
specimen obt ined at) bronmehoseap Sputum culture also positive for 


le Th OC Thor wotomy TeVvE tled le 


ittempt reseetion naplastie carcinoma involved the pleura. Cultures of ten sputum 
specimens were subsequently positive for tubercle bacilli. The patient was discharged on 


Mareh 15. 1050 with inoperable bronchogenic eareinoma and active tuberculosis 


Comment: This case illustrates one of the major problems of follow up, Le 


delay in cases of nontuberculous disease while the diagnosis of tuberculosis ts 


bemg considered Keven when p mitive sputum I~ present if there is a question 


ol possible miahgnanes stucie should bey iewed an emergency. 


MEDIASTINAL ENLARGEMENI 


we 3. TO-vear-old white male, had been attending a diabetie clinte for two 


rs. On April 12, 1946 he had a photofluorogram which was interpreted as “suspect neo 
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plasm: well-defined right mediastin i] mass” (figure 3). The patient continued to be asymp 
tomatic until June when he developed blood-streaked sputum Ile was hospitalized, de 
veloped paral Vsis of the right diaphragm and died on August 14, 146 Autopsy confirmed 


the survey ai ol bronchogenic carcinoma 


Comment: This case exemplifies the ironical situation of a cooperative patient 
developing inoperable bronchogenic carcinoma while being regularly checked 


for a chronic illness. 


ATELECTASIS 


Case 4. I. N.. a 50-year-old white male. was referred to the Central Unit on February 21 
140 by his private physician He complained of right chest and shoulder pain of Six weeks’ 
duration but denied cough hemeoptVsis ar weight loss The phot ofluorogram revealed 
iteleetasis of the right middle lobe (figure 1). The patient was admitted to the hospital of 
the University of Pennsylvania on Mareh 6, 1049, had a right pneumonectomy tor bronecho 
genie carcinoma and w is discharged as improved on April 1, 140 Despite the short period 


of svimptotis ind prompt surgical intervention, the patient died in Jume [49 


SOFT INFILTRATION OR ¢ AVITY ASSOCIATED WITH MEDIASTINAL 
INVOLVEMENT OR SHIFT 
Case 5.3. P.. a 6S-vear-old white male, was referred by his private physician for examina 
tion on Dees mber 31 147 He had bee Vsis for one month. The photofluorogram 
revealed a exvity in the left mid-lung field in the center of a dense mass suggestive of neo 
plasm figure 5 The man was heosput tlized on March 28, TS after sever il unsuccessful 
efforts to convince him of the need for thee rap Left pre ctomyvy was done on April 


25. 14S, he died of a Massive pulmon ry hemorrhage one vear alter surger\ 


RESULTS OF SURVEYS 


Prevalence of neoplasm: In a survey of 40,607 apparently healthy workers in 
industry studied between April 1, 1948 and March 31, 1949, the prevalence of 
neoplasm was 0.14 per cent This represents a prevalence about five times that 
found by Gould (2) im a survey ol 142.252 individuals in 1944. Of the 18,635 
sutisiactory photofluorograms exposed at our Central Unit during this same 


period, 56, or 0.30 per cent, were read as “suspect neoplasm.” During the sub 


sequent ten to twenty months, histologie diagnosis of neoplasm has been ob 
tained in 16 of these suspects, while there have been S additional proved cases 
found in those suspected only of having tuberculosis. Thus, the prevalence ol 
proved cancer Was 0.13 per cent Three of these were metastatic, 2 from the 
breast. and one from an unknown primary site. One case proved to be leukemis 
and another Hodgkin's disease. The remaining 1 were primary bronchogente 
eareinomas. Of these primary cancers, only 3 occurred in females, so that the 
ratio of male to female was 5 to one. The voungest was 7 vears old. Two benign 
tumors were found in this group, a thymoma and a hamartoma, both oecurring 
in young women in their twenties 

While surveys were planned only for apparently healthy individuals, an in 
creasing emphasis on hospital and community surveys has resulted in the inclu 
sion of a large number of persons with symptoms. This trend should be recognized 
despite the tact that monmiture photofluorograms ure Inadequate us radiologic 


studies on those with symptoms. [It seems wise to guard against sending reports 
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of “negative” on individuals with symptoms. ‘Toward this end, our technicians 
record the response to four questions regarding cough, chest pain, hemopt vsis, 
and weight loss. This information is available to the physician who reads the 
films at the time of the interpretation. Individuals with symptoms are inter 
viewed and referred for study whether or not significant abnormalities are found 
in the photofluorogram (3). 

A more detailed statistical analysis was conducted on 4,004 individuals who 
reported to the Central Unit during the first three months of 1949. Thirty per 
cent had symptoms. Twenty-three, or 0.58 per cent, had photofluorograms in 
terpreted as “suspect neoplasm.” This is twice the figure for the Whole period ot 
this study and may be due to a higher index of suspicion as the importance o! 
the situation became apparent. Of those with symptoms, 1.4 per cent were la 
sified “suspect neoplasm” in contrast to 0.2 per cent ol those without svmp 
toms. 

Of the 16 eases read “suspect neoplasm” on which follow-up information | 
available, 5 of the patients had proved bronchogenic caremoma. An additional 
2 eases were found among those suspected of having only tuberculosis, making 
a total of 7 proved lung cancers, or 0.2 per cent, approximately the same figure 
obtained on the larger group previously discussed. All 7 neoplasms, however, 
were in men over 45 years old and, since there were only 286 men in this aze 
group, the prevalence of proved lung eancer in men over 45 years of age Was 2.4 
per cent. This figure is startling even in a survey which includes so many people 
with symptoms. Studies are now in progress on a larger group. Of the 7 prove | 
eases, all but one patient had symptoms at the time of the photofluorogram 
Thus, the prevalence is 4.7 per cent in the group of 126 men over 15 vears of age 
who had symptoms, while it is 0.6 per cent tor the group of 160 without svmp 
Tons. 

The survey reading of “suspect neoplasm” is inadequate without proper follow 
up. Any persistent pulmonary infiltrations not definitely diagnosed as tubercu 
losis should be considered possibly neoplastic, especially in men over 40 years 
of age (1). This concept should be as acceptable as the one by which all pleural 
effusions are considered tuberculous until proved otherwise. There should be no 
resentment When patients whose photofluorograms strongly suggest neoplasm 
are ultimately diagnosed otherwise. The following cases illustrate in part the 
problem of differentiating benign from malignant appearances. 


Case Reports 


Case 6. FU 1) a 38-vear-old white male, had a photofluorogram on his own accord on 
December 7, 4S (fycure 6 Hospitalization was recommended because of the presence ot 
i mass near the right cardiophre nie angle associated with a small amount of fluid in the 
interlobar fissure. The hosput il admission film of January 5, 1949 figure 7) reve tiled a mass 
in the right mid-lung field and no mass near the right heart border In view of the obvious 
eardiae enlargement and history of exertional dyspnes if Was recognized that this was 
of “vanishing tumor’ (localized interlobar pleural effusion assect ited with 


in example 
failure). Mereurial diureties were administered with prompt complet 


congestive heart 


of the pleural (fygure S 


0 
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Frias. 6, 7, 8. Case 6. (Top December 7, 1048. Mass near right cardiophrenic angle ; 


small amount of fluid in interlobar fissure. Hospitalization recommended, (Lower left 


January 5, 1949. Hospital admission film. Rounded mass right mid lung field. Mass deseribed 
as present December 7, 1948 not visible: heart enlarged; pulmonary congestion present 
Diagnosis: “vanishing tumor.” Lower right) Absorption of fluid following administration 
of mereurial diureties. Note clearing of congestion and decrease in heart size 


Case 7.8. W., « 66-vear-old white male, had a photofluorogram on March S, 1948 interpreted 
as strongly suggestive of neoplasm figure { He stated that he had cough, not only pro 
ductive of bloody sputum but of preces of lung tissue He was admitted to Temple Uni 
versity Hospital on June 17, 1948. Examination of bronchial secretions was positive tor 
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tuberele bacilli but no tumor cells were found. He improved on a regimen of rest and is 
now well and working (figure 10). 


OF the 19 proved bronchogenic carcinomas found in 18,633 individuals sur- 
veved during one vear, 13 were discovered through photofluorography. Fifteen 
persons died within 10 to 20 months after their photofluorograms; only 3 were 
suitable for resection. Thus, either we are too conservative in our film reading, 
we fail to survey individuals often enough or, conceivably, early operable car- 
cinoma of the lung is rarely detectable by survey. Probably all three factors are 


involved. In an effort to evaluate the situation, the miniature films of the proved 


cases were reviewed. The lesions fell into six categories, with one or more of the 


Kies. and Case 7 Left) Mareh S, 1040S. Infiltrations from right hilum strongly 
suggestive ofl neopl ism. Brome ind examination of bronchoscopic secretions re 
vealed no evidence of tumor, but bronchial secretions were positive tor tuberele bacilli 
Patient coughed up bloody sputum and fragments of lung tissue. (Right) Mareh Is, 1959 


Regression Sputum negative Patient ass 


following characteristies: (7) presence of a mass, (2) mass with cavity, (3) atelee 
tusis, ()) rib erosion, (5) dense infiltrations with “solid” appearance, (7) massive 
pleural effusion not associated with evidence of cardiac decompensation. 

AILS of those with a definite mass had been read as “suspect neoplasm.”’ Simt- 
lar reading Was made of the one case with a mass in which there was a raretac 
tion, the one with rib erosion, and the one with massive left pleural effusion with 
out evidence of cardiae decompensation. Three of the 4 cases of atelectasis were 
interpreted as “suspect neoplasm.” The case missed was not altogether obvious 
on the miniature film. The worst errors, however, were in the 4 cases of dense 
infiltrations. Only one of the 4 in this category was suspected of having a neo 
plasm. The one properly interpreted really had a suggestion of mass as well as 
infiltrations. It is in this group we might read more boldly the suggestion ot 
neoplasm 


Preque ney of ccamination The optimal time interval between 
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ix undetermined. It is known, however, that cases of inoperable carcinoma have 


heen encountered within two vears after a “negative” photofluorogram. 


ar 


Pies. Hand 12. Case 8. (Upper left) February 24, 1047. Negative. (Upper right) Mareh 
20. 1949) Dense infiltrations radiating from left hilum. Although hospitalized immediately 
nt was found tohave Proper ible bronchogenic careimoma 

Fies. Band 4. Case Lower left) February 21 147. Infiltrations left third inter 
spice Lower right February 24. 1048S. Three rounded masses at left: hilum Hospital 
ization refused Asvmptomatie at this time Death oeeurred Se pote mber LO, 14S following 
development at hee dene he chosis hue \utopss reve iled cell enre. 


noma of the bronchus with cerebral metastases 


Case Pe ports 


(‘ase & A. D O7-vear-old white male diabetic had negative photofluorogr imma 
survey on February 24, 1047 (figure 11). On Mareh 20, 1949 (figure 12) he reported to the 
plant physician that he had been hoarse for two weeks. No other symptoms were present 
He was referred that dav to our Central Unit where a photofluorogram Was interpreted “us 
“suspect neoplasm’’ because of dense infiltrations above the left hilum He was hospital 
ized the day the film was read Larvngoseopy revealed puar ilvsis of the left voeal cord and 
he was thus deemed inoperable. He received N-ray therapy and was able to work inter 
mittenthy until pain from metastases became intolerable. He was admitted to the Naval 


Hospital on October 3, 1040 where he died on January 31, 1050 
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Apparently innocuous lesions have been read erroneously as clinically insig- 
nificant; resurvey one vear later has revealed inoperable cancer which, in retro- 
spect, should have been suspected in the earlier film. 


Case 9. J. Bo. a V7-vear-old white male, on February 21, 1947 had the routine photofluoro 
gram required annually on all Philadelphia foodhandlers (figure 13). It revealed infiltrations 
in the left third anterior interspace. In the absence of symptoms, these were thought to 
represent old tuberculosis of no significance at the time. No serial examinations were 
made, but one vear later at the routine examination on February 4, 1948 (figure 14), three 
large rounded masses were plainly visible in the region of the left hilum. Unfortunately, 
this patient refused hospitalization beeause he had no symptoms. Seven months later, in 
September LOS, he was admitted to a hospital because of headache. He became psychotic 
and developed a left hemiparesis. He was transferred to Philadelphia General Hospital, 
where he died on September 19, 1948. Autopsy revealed squamous cell carcinomaof the 


bronchus with cerebral metastases 


Because of the experience with these and similar cases, roentgenographic 
examination every six months is recommended for men over 45 vears of age 
where facilities are available. 


SUMMARY 


Mass surveys are suitable case-finding techniques for pulmonary neoplasms 
provided they are interpreted with a high index of suspicion, are recognized as 
screening in nature, and are followed promptly by adequate diagnostic studies. 
Because of the high prevalence of lung cancers among men over 45 vears of age, 


this particular group should be checked every six months wherever possible. In 


the clinical evaluation of survey cases with significant findings, persistent pul 
monary infiltrations not definitely diagnosed as tuberculous should be considered 


possibly malignant. 
SUMARIO 


Las Encuestas Colectivas como Téenicas para el Descubrimiento de Casos on las 


Veoplasias Pulmonares 


Las encuestas colectivas resultan adecuadas como téenicas de descubrimiento 
de casos en las neoplasias pulmonares con tal que se Interpreten con un maximo 
de suspicacia, se reconozea su naturaleza despistadora vayvan seguidas pronta 
mente de estudios apropiados de diagnéstico. Las radiografias toracicas peri 
ddieas son convenientes para todas las personas adultas, pero dada la frecuencia 
del cancer pulmonar entre los varones de mas de cuarenta vo cinco anos, ese 
grupo en particular debe ser comprobado cada seis meses, siempre que sea posi 
ble. En la justipreciacion elinies de los casos que muestran hallazgos indicativos 
en las encuestas, las persistentes infiltractones pulmonares que no se diagnostican 
positivamente como tuberculosas deben  considerarse como posiblemente 
malignits 
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INTRODUCTION 


With the increasing use of roentgenographic examination ot the chest in mass 


thoracotomy ts being done with increasing trequeney for the so-called 


“lent” lesion of the chest and for circumscribed lesions, either symptomatic or 
“silent” Because of the reluetance of many physickins to refer patients with such 


lesions for thoracotomy and surgical removal, reiteration. of principles advanced 


by thoracie surgeons is justified and desirable. The purpose of this report is to 


present observations made in S patients with “silent” or circumscribed) lesions 


of the chest, with the thought that the events in these cases clarity: in some 


mensure the attitude of the thoracic surgeon, 


(“ase ports 
Case 1 (tycure ‘I he nt old white male who had no compl ants or 
routine roentgenogt e\amination of the chest 
An operathon Wits advised and was per 


Toms Following his Compan he 
was told that he had «a tumor in his right chest 


formed. A large parasternal hernia econtaming omentum was found. The postoperative 


course Was Une ve mt ful, cred the has remained well for three vears 
This S vear old whit girl had chest roentgenogram t beenus’ of 


Case 2 (figure 2 
The examination reve tled what be a large 


eontaet with a ease of tuberc ulosis 
in the right ehest. At operation a huge gangloneuromis 
Three weeks later a laminectomy Was 


tuner whieh ipparently 
Wits removed 


from the seventh intercost il nerve 
dumbbell type of tumor was re moved from. the 


performed bv a neurosurgeon id a 


} 
spinal « inal. The patient has been followed for three vears and is we 1] 


Case 3 igure 3). The patient ve white male who visited his local doctor 
mn veight loss despite a good appetit Ile had «a mild 


beeause of slight ined 
to cough \ chest roentgenogram 


chronie cough which he consider 
revealed a small rounded lesion in the right upper lobe. Bronehoscopie examination wes 
negative. At operation the right lung was removed and the pathologist reported the lesion 


to be a learcinoma, The patient has been well for four vears 


figure 4 Phis 5S female had a panhystereetomy in 143 for adenocaret 


of the uterus. In Qetober TOES she had several small hemoptvses Chest roentgene 
yrams revealed a ribed lesion in the left upper lobe. Operation was idvised and a 
tthologist reported the lesion to be metastatic adeno 


The 
the lesion of the uterus. The patient is well eighteen months after 


the operation 


Case 5 figures 4 dob). The patient was a ear-old white male who complained of a 
cough and sen for several months be his first chest roentgenogram. The film 
revealed a sn esion beneath the left clavicle which was to be * probably 

Hin examined roentgenographically twomonths later, at 


nt 


tubereulones trent is ug 
is ve He had rejected the advice to have i reeheck ro gene 


whiel 
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gram in three weeks.) The second film was interpreted as showing a slight increase in size 
of the lesion and, in addition, a pericardial effusion. A pericardiocentesis was done and 


1, Case 1. (Left) Parasternal hernia. 
. 2, Case 2. (Right) Ganglioneuroma of seventh intercostal nerve 


Left) Squamous cell carcinoma, right upper lobe 
4. (Right) Metastatie adenocarcinoma of left upper lobe. Primary tumor in 
uterus had been removed five vears previously 


carcinoma cells were found in the bloody fluid aspirated from the pericardium. The patient 


expired three weeks later Autopsy revealed a bronchoge nic carcinoma of the left upper lobe 


with extensive metastases to the heart 


Case 6 (figure 6). This 38-year-old Negro male had a roentgenogram of the chest taken 
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because of some malaise, but no cough. The examination revealed a large, rounded mass 
in the right chest, interpreted as probably being a ganglioneuroma or neurofibroma. At 
operation a squamous cell carcinoma was found, and a right pneumonectomy Was per 
formed. The patient died twenty-four hours postoperatively of pulmonary edema, cause 
undetermined. (During surgery there was an eight-minute period of cardiac arrest which 
was treated by manual cardixe massage, with subsequent return to normal rhythm.) 


Case 7 (figure 7). This patient was a 19-year-old student nurse who was hospitalized because 
of vague, right upper abdominal pain, which had been considered to be subacute chole- 


cystitis. Roentgenograms of the chest revealed a small lesion in the right: costophrenice 
angle with an area of questionable infiltration in the right second interspace. At operation 


Fig. 5, Case 5 

a. (Left) Roentgenogram of chest taken at onset of symptoms. The lesion at left apex 
was thought to be tuberculosis 

b. (Right) Appearance two months later. Slight increase in the lesion previously noted, 
as well as appearance of pericardial effusion. Final diagnosis: bronchogenic carcinoma 


with metastases to heart 


this proved to be an acute tuberculous lesion with extensive pleuritic adhesions. A wedge 
resection was done and streptomycin therapy was initiated. The patient made an un 
eventful recovery. She was kept on striet bed rest for six months, and has now returned to 


work 


Case 8 (figure 8). This patient was a 24-vear-old male student. He was told he had a chest 


lesion following a routine reentgenogram of the chest. The lesion was in the middle medi- 


astinum and exploration was advised. A large bronchogenic evyst was removed from the 
mediastinum with some difficulty beeause of dense adhesions to the right auricle and 
esophagus, and tracheal bifureation. He has remained well for two years postoperatively 


DISCUSSION 


The view is often taken by the physician and the roentgenologist that chest 
lesions Which are silent or circumscribed should be left alone and merely observed 
for signs of growth or the intervention of symptoms. Too often, however, a period 
of watehful waiting will become a fatal latent period. It is recognized that malig- 
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nant lesions may metastasize while still small, even though local growth is not 
apparent. Thus, the period of “conservatism” may be the direct cause of pro- 


longed illness or even death. The physician who recalls one similar patient who 


Fic. 6, Case 6. (Upper left) Squamous cell carcinoma of right lung. 

Fic. 7, Case 7. (Upper right) Preoperative roentgenographic appearance of lung, show 
ing small lesion in right costophrenic angle. At operation found to be an acute, caseous 
lesion of tuberculosis 

Fic. 8, Case 8S. (Bottom) Bronchogenic evst 


went untreated and remained well for many years is particularly refractory to 
the aggressive viewpoint. It is undoubtedly true that many such patients have 
done well with merely observation over the vears, but many more have gone 
on to die, undiagnosed and untreated. 

Because we often cannot make an accurate diagnosis of the true pathologic 


515 
| 
| 
| 


516 WALTER F. BUDGEN 


nature of the lesion, we must be alert to the strong possibility of malignancy, or to 
the existence of a benign tumor which at a later date, may produce serious com- 
plications, such as hemorrhage or suppuration. We are often forced to thor- 
acotomy and biopsy to establish the diagnosis. To quote Effler, Blades, and 
Marks (1), with whom virtually all thoracic surgeons are in accord: “It is our 
belief that accurate, pre-operative diagnosis of an asymptomatic lung tumor 
is uncertain and, in most cases, impossible to make, with the facilities available.” 

This resistance to surgical therapy is particularly prevalent with reference to 
patients in whom there are lesions referred to as circumscribed or round, whether 
they are symptomatic or asymptomatic. The term “round” or “circumscribed” 
unwittingly is a dangerous one because to many doctors a circumscribed or 
round lesion suggests only a benign tumor orcyst. The analogy with breast tumors 
is a fair one. It formerly was taught, and is still believed by many, that a cir- 
cumscribed or round breast tumor was most likely to be a benign fibro-adenoma 
or eyst. Surgeons now agree that microscopic examination of frozen sections of 
a biopsy specimen is the only safe way to establish the differential diagnosis 
between benign and malignant breast lesions. The same holds true for chest 
tumors. It is most interesting to speculate on the nature of these lesions, but to 
be intellectually honest one must recognize that only the pathologist can estab- 
lish the actual diagnosis after resection, excision, or biopsy. The prime duty of 
the physician, roentgenologist, and surgeon is to say to the patient: “There is a 
roentgenographie shadow that should not be present. The exact nature of it 
cannot be established without operation. [ strongly urge you to have it removed 
at operation beeause of the possibility of malignancy.” 

Ten years ago the risk of exploratory thoracotomy may have justified hesi- 
taney in removing an intrathoracic lesion which in more than 50 per cent of cases 
might prove benign. Today the risk of thoracotomy is virtually nil; the risk of 
lobectomy is less than 5 per cent and that of pneumonectomy is from LO to 25 
per cent. The risk is even less in asymptomatic patients, 

The chest roentgenograms taken on induction into the Army and Navy and 
those taken by large industrial concerns have added considerably to our experi- 
ence with “silent” lesions. Effler, Blades, and Marks (1) have recently described 
24 cases of asymptomatic thoracic lesions discovered and operated upon in an 


Army hosptial during the war. These occurred in apparently healthy soldiers. 
O’Brien, Tuttle, and Ferkany (2) have also recently reported their experiences 
with 21 similar eases, referred to as pulmonary “coin” lesions because they were 


round (circumseribed ). These also were discovered in apparently well individuals. 

To illustrate the cases described in this paper, | have selected roentgenograms 
Which present “silent” or “round” lesions and have indicated the preoperative 
pathologic diagnosis. These cases appear to illustrate clearly the gamut of pa- 


thology which must be considered in differential diagnosis. 


SUMMARY 


Intrathoracic lesions which are not causing symptoms and those which appear 
circumscribed on the roentgenogram of the chest are in more than half of the 
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cases ultimately shown to be malignant. Even those lesions which are benign in 
the usual sense of the word may not run a benign course. As a rule, the patient 
is best served by surgical removal of these unexplained and undiagnosed cir- 
cumscribed lesions. 


SUMARIO 


Lesiones Asintomdticas del Térax que Aparecen Circunscritas en la Radiografia 

Las lesiones intratordcicas que no provocan sintomas y que parecen circun- 
seritas en la radiografia resultan ser por fin malignas en mas de la mitad de los 
casos. Hasta las que son benignas en el sentido habitual del vocablo tal vez no 
muestren una evolucién benigna. Por regla general, el enfermo lo pasa mejor 
con la extirpacién cruenta de esas inexplicadas lesiones circunscritas sin diag- 
ndstico. 


REFERENCES 


(1) Errier, D. B., Biapes, B., anp Marks, E.: The problem of the solitary lung tumors, 
Surgery, 1948, 24, 917. 

(2) O’Brren, E. J.. Turrie, W. M., anp Ferxaney, J. E.: The management of the pul- 
monary ‘‘coin”’ lesion, S. Clin. North America, 1948, 28, 1313. 


| 
4 
- 


TUBERCULIN TESTING OF MIDSHIPMEN AND RECRUITS OF THE 
NAVY AND MARINE CORPS':* 


ROBERT 0. CANADA ano ROBERT W. BABIONE 
(Received for publication April 25, 1950) 
INTRODUCTION 


While our information concerning the exact mechanism of the tuberculin re- 
action must be regarded as incomplete, it is now generally agreed that natural 
hypersensivity to tuberculin is a result of tuberculous infection. In the clinical 
application of this fact, it is important to distinguish sharply between tuber- 
culous infection and tuberculous disease. From tuberculin test surveys of our 
population and from examination of autopsy material, there is indication that 
the vast majority of tuberculous infections are promptly arrested and never 
produce tuberculous disease. Tuberculous infection, however, does leave its mark. 
The tissues of the host become sensitized to the products of the tubercle bacillus. 
This sensitization can be detected by the tuberculin skin test. The test, however, 
has limitations. A positive result does not indicate age of the infection, whether 
the infection is active, or whether the infection has progressed to disease. It 
merely indicates that the individual at some time in the past has been infected 
by the tubercle bacillus. 

Since January 1942, fluorograms of the chest have been a part of the routine 
examination to determine physical fitness of inductees and applicants for the 
Navy and Marine Corps. In the spring of 1948 the tuberculin test was made a 
part of this routine. The advantages to be gained from the mass tuberculin sur- 
vey of recruits are considered to be as follows: 

1. The tuberculin test aids the roentgenologist and internist in deciding the 
significance of calcifications and infiltrates observed in the initial fluorograms. 

2. The tuberculin test can be repeated in selected groups, particularly in those 
individuals exposed to tuberculosis, and close observation can then be made of 
those negative reactors whose reactions subsequently become positive. 

3. A repeat tuberculin test found to be converted to positive and associated 
with a pulmonary infiltrate will serve, not only as an aid in diagnosis, but also 
as an aid in determining the age and hence the significance of the lesion. 

4. The proportion of persons who have experienced a tuberculous infection 
prior to entering the service can be determined. 

5. A recorded negative tuberculin test on enlistment will aid in establishing or 
disproving service connection to tuberculous disease discovered later. If it is 
found that a substantial number of the men who develop clinical tuberculosis 


' Presented before the Medical and Public Health Sessions, as part of the symposium on 
Modern Trends in Prevention and Treatment of Tuberculosis, at the 46th annual meeting of 
the National Tuberculosis Association, Washington, D. C., April 25, 1950. 

? The opinions and assertions contained herein are those of the authors and do not neces- 
sarily reflect those of the Navy Department or of the service at large 
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incur their initial infection while on active duty, it will indicate the need for 
better control measures within the service. The question of BCG vaccination can 
then be discussed on firmer ground. 

This report deals with the results of tuberculin testing of recruits received for 
training at one Marine Corps and two Naval Training centers during the last 
nine months of 1948. With few exceptions, all recruits were tested within four 
days after reporting for active duty from civilian life. The freshman class at the 
U.S. Naval Academy was also included in the testing. 


Techniques and Procedures in Testing 


The tuberculin used for testing was the Purified Protein Derivative, prepared in tablet 
form by Parke, Davis and Company. The tablets were of two sizes, one containing suffi- 
cient material for 50 tests and the other sufficient material for 250 tests. Measured amounts 
of sterile distilled water were provided in ampoules of the proper volume so that, if one 
tablet were dissolved in an ampoule, the resulting solution would contain 0.0001 mg. of 
tuberculin per 0.1 ce. The test was performed by injecting 0.1 cc. of the tuberculin solu- 
tion intradermally into the volar surface of the forearm. 

The test was interpreted after 48 to 72 hours. The result was recorded as negative if 
there was no edema at the site of injection even though redness was present. A doubtful 
reaction was one of slight redness and a trace of edema measuring 5 mm. or less in di- 
ameter. A positive test was one in which there was redness and a definite area of edema 
more than 5 mm. in diameter. The degree of reactivity, as determined by the diameter of 
induration, was recorded as follows: 

1 + more than 0.5 cm., but not exceeding 1 cm.; 

2 ++ more than 1 cm., but not exceeding 2 cm.; 

3 +++ more than 2 cm.; 

4 ++++ redness and edema plus an area of necrosis. 


RESULTS OF TUBERCULIN TESTING 


The results of tuberculin testing are shown in table 1. Of 79,393 tuberculin 
tests performed, 7,675, or 9.7 per cent, were positive. In table 2 the results are 
classified by the station of those tested. Although the difference in the percentage 
of reactors between any two of the four stations is small, there is a statistically 
significant difference between the percentage of reactors reported at the Naval 
Training Center, Great Lakes, and that reported at the Naval Training Center, 
San Diego. 

In table 3 is shown the age distribution of the Navy and Marine Corps recruits 
enlisted during the calendar year 1948 and the midshipmen of the class tested. 
It will be noted that 72 per cent of the Navy recruits and 88 per cent of the 
Marine Corps recruits were in the age groups of 17, 18, and 19 years. The majority 
of the Navy recruits were 18 and 19 years of age. A correlation was made of the 
percentage of reactors in the various age groups for 10,000 Navy recruits. No 
significant difference was found in the percentage of reactors in any of the age 
groups reported. 

It should be pointed out that Navy and Marine Corps recruits are not repre- 
sentative of the general population because of factors other than the restricted 
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age groups. For example, men with obvious physical defects, including tuber- 
culosis, either do not apply for enlistment or are disqualified by physical exam- 
ination at the recruiting station and do not reach the training center. The per- 
centage of Negro recruits is less than 3 per cent, a figure somewhat lower than 


TABLE 1 
Results of Tuberculin Tests in Recruits and Midshipmen, Navy, and Marine Corps, 1948 
Persons Tested, Classified by Reaction to 0.0001 mg. PPD Tuberculin 


PERSONS TESTED 
REACTION TO 0.0001 uc. PPD > 
Per cent distribution 


Total 79 ,393 


Negative reaction 70,872 
Doubtful reaction 
Positive reaction 


TABLE 2 
Results of Tuberculin Tests* in Recruits and Midshipmen, Classified by Station: Navy and 
Marine Corps, 1948 


REACTIONS 


STATION 


| Negative Doubtful Positive | positive 


Total 79,393 | 70,872 


Naval Training Center, Great Lakes, Ilinois.| 45,625 | 41,126 
Naval Training Center, San Diego, California. 26,481 | 23,311 
Marine Corps Recruit Depot, San Diego, Cal- 

ifornia 6,469 


U.S. Naval Academy (Class 1951), Annapo- 


lis, Marvland S18 


* 0.0001 mg. PPD intradermally. 


that found in the general population of the United States. Men with delinquent 
or criminal records are barred from enlistment. Since enlistments during 1948 
were voluntary, the young men who wished to obtain a college education are not 


represented. 
Comment on Significance of Reactions 


Do the results of tuberculin testing as presented indicate that at least 90 per cent of 
the young men enlisting in the Navy and Marine Corps have not been infected with the 


4 
| | 100.0 
89.3 
1.1 
9.7 
1+ 3,199 4.0 
2+ + 2,470 3.1 
3+ + + 1,541 1.9 
4++4++4+ 467 0.6 
NUMBER OF 
| PERSONS ~ 
388 | 4,111 | 9.0 
; 416 | 2,754 | 10.4 
32 697 10.8 
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tubercle bacillus? This question certainly cannot be answered with an unqualified “yes” 
although there is fairly good support for an affirmative answer. In evaluating the tuber- 
culin test, there are many factors which must be considered. 

First are the factors which tend to bring about a false negative test. It is known that 
the degree of hypersensitivity or allergy wanes with years after an innocuous first infec- 
tion, and eventually an individual may possess a degree of allergy so slight that it will 
not be detected by the ordinary doses of antigen used in testing. The age of the recruits 
here reported reduces the possibilities for the operation of this factor. 

There are other conditions which depress tuberculin allergy, but fortunately these, 
such as fever, the exanthemas, and overwhelming tuberculous infection, are infrequent in 
occurrence and obvious when present. 

There is good evidence to substantiate the statement that false positive reactions occur 
when the dosage of tuberculin is sufficiently great. Furcolow and his associates (1), in titra- 


TABLE 3 
Navy and Marine Recruits, 1948, and Midshipmen, Class of 1951* Classified by Age 


ACE NAVY RECRUITS | MARINE RECRUITSt MIDSHIPMEN 


Total. .... 100.0 


13. 

33. 

25 
9 
4 
4. 
3. 
3. 


SOND 
One 


25 or over. 


* From “Statistics of Military Personnel, Navy and Marine Corps”’ 1948. 
+t Marine recruits enlisted July-December 1948. 


tion studies of tuberculin, found that a dose of 0.0001 mg. PPD (the same as used in the 
study here reported) was sufficient to provoke a reaction of five or more millimeters of 
induration almost uniformly in those individuals tested having known tuberculosis and 
in a high proportion of those giving a history of contact with tuberculosis. This dosage, 
however, produced relatively few reactions among children considered free of the disease 
and without known exposure. 

When the dose of tuberculin was successively increased, almost all of the individuals 
tested eventually reacted to the antigen, including infants and young children without 
evidence of tuberculous infection or history of contact. It is improbable that such a high 
proportion of children were actually infected with tuberculosis. The explanation advanced 
by the authors is that, with the use of higher doses of the antigen, nonspecific reactions 
appear with increasing frequency. Palmer (2) states that infections with other acid-fast 
bacilli, nonpathogenic for man, may result in a state of hypersensitivity which is detect- 
able by tuberculin when high doses are used in testing. 

The first and second strengths of PPD tuberculin are commonly employed in this 
country in performing the intradermal (Mantoux) test. The second strength (0.005 mg. 


| 
| 0.0 
18 14.0 
35.3 
20 | 37.7 
21 8.2 
22 | 3.3 
23. 1.2 
24 0.1 
0.1 
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per dose) is 250 times as strong as the first strength (0.00002 mg. per dose) and 50 times 
as strong as the intermediate strength (0.0001 mg. per dose) used in the mass survey of 
Navy and Marine recruits. 


TABLE 4 


Persons Tested Who Were Found Negative to 0.0001 mg. PPD, Classified 
by Reaction to 0.005 mg. PPD 


PERSONS TESTED WHO WERE FOUND NEGATIVE 
TO 0.0001 mc. PPD 
REACTION TO 0.005 uo. PPD 


Number Per cent distribution 


Total 


Negative 
Doubtful 
Positive 


TABLE 5 
Persons Tested Whose Reactions to 0.0001 mg. PPD were Doubtful, Classified 
by Reaction to 0.005 mg. PPD 


PERSONS TESTED WHOSE REACTIONS TO 0.0001 Mc. 
. PPD WERE DOUBTFUL 
REACTION 5 wo. PPD 


Number Per cent distribution 


Total 100.0 


Negative 
Doubtful 
Positive 


+ 


It was decided to retest a sample of the nonreactors and a sample of the doubt- 
ful reactors, using the second-strength tuberculin.? The samples were picked at 
random and without knowledge of the roentgenographic findings. As shown in 
table 4, 63 per cent of a group of 450 nonreactors to the 0.0001 mg. dose exhibited 
positive reactions when retested with the 0.005 mg. dose. Fifty doubtful reactors 
to the 0.0001 mg. dose were retested with the 0.005 mg. dose, and all showed 
positive reactions with more than 1 em. of induration (table 5). In the groups 
retested, no reaction was severe enough to produce necrosis of the skin. Photo- 


*PPD-S supplied by Field Studies Branch, Division of Tuberculosis, Public Health 
Service. 


450 | 100.00 
152 
15 3.3 
283 6°.9 
139 30.9 
96 | 21.3 
10.7 
| i++++ | 
100.0 
1 + = | 
il 22.0 
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roentgenographic survey of the entire group of recruits and midshipmen here 
reported disclosed pulmonary infiltrates in approximately one per 1,000 men 
examined. It appears most unlikely that 66 per cent of the group of 500 recruits 
retested had experienced tuberculous infection. 

Edwards, Lewis, and Palmer (3), studying student nurses, found that the 
frequency of pulmonary infiltrates was constantly very low among individuals 
showing less than 0.5 cm. of definite induration to the 0.0001 mg. dose of tuber- 
culin, regardless of the degree of hypersensitivity shown to the 0.005 mg. dose. 
It was found, however, that in nurses who demonstrated 0.5 em. or more of defi- 
nite induration to the 0.0001 mg. dose there was a greater frequency of infiltra- 
tion. 

These studies suggest that, in young adults, a dosage of PPD tuberculin of 
approximately 0.0001 mg. will produce positive reactions in the greatest propor- 
tion of individuals who have experienced infections with the tubercle bacillus 
and negative reactions in the greatest proportion of those who have not expe- 
rienced such infections. A plea is made to those who report the results of tuberculin 
skin tests, either in clinical records or in publications, to state the type and dos- 
age of the antigen used. 


SUMMARY 


1. The results of intradermal tuberculin skin testing of midshipmen and Navy 
and Marine recruits and a discussion of the significance of the tuberculin test are 
presented. 

2. Of 79,393 men tested, 9.7 per cent showed positive reactions to a dose of 
0.0001 mg. PPD tuberculin. In Navy recruits, the proportion of reactors was 
slightly higher (10.4 per cent) in men who enlisted in the southern and western 
states than the proportion (9.0 per cent) for men who enlisted in the north cen- 
tral and northeastern states. 

3. Approximately 84 per cent of the recruits and midshipmen reporting for 
training during 1948 were of the age group of 17 through 20 years. Caution should 
be used in applying these results even to the same restricted age groups of the 
general population because of certain factors which influence the selection of : 
midshipmen and recruits for the service. 

4. The second strength of PPD tuberculin (0.005 mg. per dose) produced a high 
proportion of presumably nonspecific reactions in a group of 500 Navy recruits 
retested. 
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THE EFFECT OF ANTIHISTAMINICS ON THE TUBERCULIN SKIN 
REACTION!:? 


DON HUNTER, LEROY HYDE, anv J. D. DAVIS 
(Received for publication March 9, 1950) 


INTRODUCTION 


The role of hypersensitivity in tuberculosis has been studied and discussed at 
considerable length since 1890. In that year, Koch published the first of his 
papers (1, 2) in which he discussed his “remedy for tuberculosis (tuberculin)”’ 
and described the local result of reinfection, known since as the Koch phenom- 
enon. The role of hypersensitivity in tuberculosis is still incompletely explained. 
Despite many differences between the tuberculin or cellular type of hypersensi- 
tivity and humoral hypersensitivity (3), there are many similarities. The success 
of antihistaminics in allergic disorders has stimulated the trial of antihistaminics 
in tuberculosis. During the past year several reports pertaining to the use of 
antihistaminics in tuberculosis have appeared (4, 5, 6, 7). 

Criep, Levine, and Aaron (4) found no influence on the Mantoux test result- 
ing from large oral doses (400 mg. daily) of Pyribenzamine. They also found little 
effect on either the patch or intradermal tuberculin test when these were applied 
at sites previously infiltrated by injection or by iontophoresis with Pyribenzamine. 
They concluded: ‘The tuberculin type of sensitivity reaction is not affected by 
antihistaminic drugs. . . .”’ 

Judd and Henderson (5) reported 30 cases in which clinical improvement, es- 
pecially in tuberculous pneumonia and other exudative lesions, apparently fol- 
lowed the administration of antihistaminics. These workers noted that “in most 
instances a gradual diminution in the intensity of the reactions occurred while 
antihistaminic drugs were taken.” They concluded “. . . it would appear from our 
results that clinical improvement roughly parallels suppression of the Mantoux 
reaction.”’ Friedman and Silverman (6) studied a group of children with an initial 
tuberculin test and with a second test read after four days of Pyribenzamine ad- 
ministration. They noted no effect on the tuberculin skin reaction from Pyri- 
benzamine in doses of 60 mg. or 240 mg. daily. Henderson (7) in a letter to the 
editors of Tue AmMeriIcAN Review or TUBERCULOSIS commented on the report 
of Friedman and Silverman and stated, “When 500 milligrams of drug are given 
for six months with pulmonary and other forms of tuberculosis, one begins to see 
the results that cannot possibly be seen by employing 60 milligrams for four 
days.” 


' From the Pulmonary Disease Service, Birmingham Veterans Administration Hospital, 
Van Nuys, California. 

* Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the result 
of their own study and do not necessarily reflect the opinion or policy of the Veterans 
Administration. 
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TABLE 1 
Weekly Tuberculin Skin Tests of All Patients Studied 


Medic ation Pyribenzamine 

| 's as | | 42 
12 
14 

14 


No Medication 


33 
33 
27 
15 
42 
20 


ons) 
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| WEEKS OF TEST 
/ G. A. | 12 33 
D. B. 12 
| 4 12 
G. B. | 15 | 12 
| 12 13 | 15 16 | 
G. B. | 48 13 | 10 12 | 12 ; 12 | 16 
18 13 10 12 2 | 2 !| 6 
R. C. 4 3 | 8 | 9 | O@ | Wy} 
13 18 | | 17 | 15 
3. C. 4 | 0 | 6 | 13 | 2 
10 2 | 16 15 13 | 2 | u 
D.F. E “| 7 13 | | 13 
a I 14 13 20 7 3 | 8 | 2B 
2? 8 12 16 37 15 26 16 15 
I 12 16 18 | 6 | 
JF. E 20 24 20 20 3 | 6 | 12 
I 10 15 | 20 1 35 6 | 2 
: M.F. E 2 | 30 «16 2 | 6 | 41 
I 25 29 16 2 | | 2% 
L.G. E 30 | | 23 15 | 
I 15 — | | 2 6 | 6 | WM 
30 47 | 5 | 3 | 3 
I 30 30 2B 17 | 35 | 33 
2 10 9 8 | 8 
I 10 9 8 
W.K. E 50 55 { 
I 15 18 22 a}; 
JL. E 12 4 4 | 12 | 8 
1 12 4 _ 4 | 2 | 8 
J.M. E 13 13 is 10 | 8 | 12 
I 8 13 12 10 | 18 | 12 
J.M. E 12 9 . 10 8 10 | 
I 8 9 | 7 8 8s | 0 | 
L.M. E 41 55 50 21 41 13 23 
1 18 15 18 20 41 13 23 | 
T.8. £E 17 11 20 12 12 | 9 
I 17 ll 20 10 12 10 | 9 
E.S. E 10 13 10 18 10 6 | 8 | 
I 10 13 10 12 7 16 is . 
iv. 2 32 37 33 47 10 2 | 2 
I 16 20 33 30 10 28 21 
iT. 2s 22 31 26 25 4 30 
i 2s 22 31 26 25 2 30 
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TABLE 1—Continued 


WEEKS OF TEST 


s | | s 


No Medication (Controls) 


| 


E 
I 
E 
1 
E 
I 
E 
I 
E 
I 
E 
I 
E 
I 
E 
I 
E 
I 
E 
I 
E 
I 


Benadryl 


i2 | 41 


The present study is an attempt to evaluate the effect of usual doses of anti- 
histaminics on the tuberculin skin reaction. 


Methods of Study 


Twenty-three hospital patients with minimal to far advanced pulmonary tuberculosis, 
lymph node tuberculosis, renal tuberculosis, or tuberculous pleural effusion, who had 
positive skin tests to first-strength purified protein derivative tuberculin, were tested 
throughout a seven-week period. Tuberculin skin tests were done at weekly intervals 
by injecting 0.1 cc. of PPD no. 1 tuberculin (0.00002 mg.) intradermally and reading the 
skin reactions forty-eight hours later. All injections were made by two physicians and all 
of the tuberculin reactions were measured by one of these physicians. The diameter of 
induration and erythema was recorded for each reaction. 

During the first three weeks, no antihistaminic medications were given and weekly 
Mantoux tests were performed. After the third test was read, all of the 23 patients were 
given Pyribenzamine in a dosage of 50 mg. four times daily. One patient showed intolerance 
within twenty-four hours and Pyribenzamine was changed to Benadryl, 50 mg. four times 
daily, which he tolerated fairly well and took for four weeks. Six patients received Pyri- 
benzamine for four weeks. Sixteen patients received Pyribenzamine for two weeks, and 


| 
J.H. 6 | 3 | 4 | 13 
6 bb 2; 6} 13 
T.R. | 16 a3 | | 16 15 24 
16 13 | 10 | 2 | 16 15 24 
| | |} 7 | 2 16 14 
| | | 7 | 13 16 14 
| 9 | 22 20 | 18 
8. N. 6 | 
6 he 
30 22 23 10 
2 2 | 8 | 10 i 
R. O. 30 21 23 
19 2 | | 4 
A. ©. 16 i 
ALL. 13 | | 45 | | 19 
| 433 — |'2 | 8 | 49 | 
H. G. 10 | | 2% | | 
10 23 | 2% 
A.M. 35 40 
22 35 | | 
Medication 
I 
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15 of these received Benadryl for the following two weeks. (The sixteenth man was dis- 
charged after two weeks of Pyribenzamine administration.) Thus, antihistaminics had 
been given for seven days at the time the fourth tuberculin test was read, and for twenty- 
eight days when the seventh tuberculin test was read. 


song ° eee 


Fic. 1. Diameter of tuberculin reaction induration during: X Control period of no 
medication, V Pyribenzamine administration, O Benadryl administration. 


2 
2 


$ 


Fic. 2. Diameter of tuberculin reaction induration during: X No medication. 


The 28-day course of Pyribenzamine was given to 6 patients to determine whether this 
longer course of one antihistaminic would produce any different results. These patients 
were the first 6 in the alphabetical list of the 23. Their tuberculin reactions were similar 
to those in the previous groups. 

Another group of 11 patients with tuberculosis on an adjacent ward were used as con- 
trols and were given weekly tuberculin tests for three to seven weeks. No antihistaminics 


were given. 
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RESULTS 


In table 1 are recorded the measurements of both erythema and induration in 
all of the tests performed. It is realized that only induration is of importance in 
the practical reading of tuberculin skin test response. The diameter of erythema 

40 


MILLIMETERS 
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Fic. 3. Diameter of tuberculin reaction induration during: X No medication, V Pyri- 
benzamine administration. 


TABLE 2 
Tuberculin Skin Reaction 
Median Diameter (mm.) of Induration Classified by Period 


MEDIAN DIAMETER IN MILLIMETERS OF INDURATION 
| Treated Group (23 patients) CONTROL GROUP 
- (11 parrents) 


During administra-| odministre- 


on of Pyribenza- 
tion of Benadryl | 


| During period 
without medication 


All periods 14.5 14 


1 week 

2 week~ 
3 weeks 
4 weeks 
5 weeks 
6 weeks 
7 weeks 


* Insufficient data. 


bore no consistent relationship to the diameter of induration, and showed wide 
variations in both study and control groups. Therefore, only induration is re- 
corded in the subsequent text and figures. Serial tuberculin skin reactions varied 
whether or not antihistaminic medications were being administered. Marked 
variations in intensity of positive reactions were observed in successive weeks. 
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It would seem, therefore, that the value of the tuberculin test lies solely in its 
negativity or positivity, and not in variations of positivity. 

A scattergram (figure 1) records all tuberculin tests performed on the study 
group. The distribution shows no change during Pyribenzamine or Benadryl 
administration. Tests performed on the control group are similarly diagramed 
in figure 2. The distribution is comparable with that of the group treated with 
antihistaminics. The tuberculin test responses of the 6 men who received four 
weeks of Pyribenzamine are illustrated in figure 3. Throughout the seven-week 
period there appeared to be no change in the tuberculin reaction greater than 
that seen in control patients. 

Further analysis of these data is presented in table 2. As may be seen, the same 
differences in the median diameter of induration from week to week in the treated 
group were observed both before and during administration of antihistaminic 
drugs. Moreover, differences of equal magnitude were apparent in the control 


group. 
From the data presented, it may be concluded that in the dosage administered 


in this study these drugs have no effect on the tuberculin skin reaction. 


SUMMARY 


Two representative antihistaminic drugs administered in the usual clinical 
dosages (200 mg. daily) for four weeks had no effect on the tuberculin skin re- 
action. Moreover, there was no demonstrable effect of these drugs on the course 
of the tuberculosis of the patients in this study. 

The marked variations observed in the diameter of the area of induration and 
the even more marked variations in the diameter of erythema make it apparent 
that no significance can be attached to the actual intensity of the reaction in 
a given case. It is probable that any palpable area of induration should be re- 
ported simply as a positive test, although it has been a frequent practice to con- 
sider only areas 5 mm. in diameter or greater as positive reactions. 


SUMARIO 
El Efecto de los Antihistamtnicos sobre la Cutirreacctén a la Tuberculina 

os tipicos antihistaminicos administrados a las habituales dosis clinicas (200 
mg. diarios) durante cuatro semanas no ejercieron efecto alguno sobre la cuti- 
rreaccién a la tuberculina. Ademds, tampoco hubo en este estudio efecto demos- 
trable de dichas drogas sobre la tuberculosis de los enfermos. 

Las notables variaciones observadas en el didmetro de la zona de induracién y 
las variaciones aun mas notables en el diametro del eritema ponen de manifiesto 
que no cabe conceder importancia alguna a la intensidad de la reaccién en un 
caso dado. Es probable que toda zona palpable de induracién debe ser registrada 
meramente como reaccién positiva, aunque frecuentemente hasta ahora se han 
considerado como positivas tinicamente las zonas de 5 mm. o mé&s de didmetro. 
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THE MENTAL ASPECTS OF TUBERCULOSIS' 
Observations Based on a Veterans Hospital Study* 
GEORGE E. DANIELS ann EUGENE DAVIDOFF 
(Received for publication April 25, 1950) 


INTRODUCTION 


An increasing number of diseases which constitute the chief causes of death 
and disability are being studied for evidence of emotional factors either as con- 
tributing to the etiology or as important complications of the disease. Coronary 
artery disease, hypertension, diabetes, asthma, and a host of other diseases are 
being so scrutinized. Pulmonary tuberculosis is one of the latest to come under 
systematic psychiatric study. With tuberculosis, as with the other conditions 
mentioned, a mass of generalizations concerning the personality reactions has 
been accumulated during the years— the precipitate of superstitions and im- 
pressions that must be reassayed for the facts. Some of these impressions are 
that tuberculous patients are likely to be overly optimistic and euphoric, es- 
pecially in the terminal stages; that tuberculosis is often associated with genius 
and tends to promote it; and that the disease stimulates sexual activity (1). 

A more recent impression seen in the literature is that severe, chronic emotional 
conflict, shattering reverses, or responsibilities beyond the individual’s tolerance 
may be factors in initiating tuberculous infection or in bringing about a reac- 
tivation of an old lesion. For example, in a study of 75 patients, Strecker, Brace- 
land, and Gordon (2) report that a number of patients were sure that various 
marital, physical, and economic stresses were the cause of their disease ; and that 
a few patients were being treated for nervous breakdowns when tuberculosis 
was detected. Many so-called nervous breakdowns, which on the surface appear 
to be caused by overwork, reveal under psychiatric review situations of con- 
flict which have furnished the impetus toward the activity that proved to be so 
exhausting. In how many cases of tuberculosis may these same factors lead to 
exhaustion and reduced resistance, thus increasing the susceptibility of the in- 
dividual to infection? 

Wittkower and Todd (3), in an extremely thoughtful article, state that more 
often than is generally known severe emotional conflicts precede the onset of 
illness and assume the appearance of a precipitating factor. Most of us who have 
had experience with sanatorium patients can recall hearing such stories. Although 
the validity of such an impression must await further and more precise study, 
if this impression does prove valid in tuberculosis, as in other organic diseases 
in which a definite emotional component has been demonstrated, mental hygiene 
will be an important part of prevention and treatment. 

' Presented before the Medical and Public Health Session, as part of the symposium on 
Modern Trends in Prevention and Treatment of Tuberculosis, at the 46th annual meeting 0! 
the National Tuberculosis Association, Washington, D. C., April 25, 1950. 

* Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are a result 
of their own study and do not necessarily reflect the opinion or policy of the Veterans 
Administration. 
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Whether or not conflict contributes to the outbreak of the disease, we cannot 
but recognize that treatment, as presently organized, furnishes an ideal escape 
from the vicissitudes of life. Taking to one’s bed is known to be a convenient 
protection from the assaults of a hostile environment. As Wittkower and Todd 
(3) point out, for some patients who may have been under severe emotional stress 
admission to a sanatorium constitutes a temporary, although usually unsatis- 
factory, resolution of their emotional problems which generally will have to be 
met again on discharge. Whether or not the patient comes to the sanatorium 
with emotional problems, the present regimen of strict bed rest and relief from 
all possible responsibilities promotes a period of passivity and dependence for 
those who obey the rules and a situation of disapproval of, and conflict with, 
authority for those who do not. Too complete an acquiescence to treatment, 
although beneficial for the physical condition, may for some individuals become 
crippling to the personality. Under all circumstances it has been found that a 
fairly gradual return to activity and responsibility is necessary. With a chronic 
disease like tuberculosis, in which treatment is likely to be measured in units of 
six months or a year, any aids which can promote recovery and prevent un- 
necessary delay in rehabilitation would be welcome. The present report sum- 
marizes observations on the mental aspects of tuberculosis made by a psychiatric 
team in a pilot study conducted in a Veterans hospital. 


Outline of Study 


The study that is the basis of this communication was undertaken in 1947-1948 by the 
Veterans Administration at the suggestion of Dr. Carl Binger and with the approval of 
Dr. Daniel Blain, then Chief of the Psychiatric Division, and with the enthusiastic parti- 
cipation of Dr. John Barnwell, Chief of the Tuberculosis Section. A committee of con- 
sultants in psychiatry and tuberculosis* developed a plan for a pilot study to be undertaken 
at Sunmount Veterans Hospital, a 570-bed institution in the village of Tupper Lake, New 
York, in the Adirondacks. Among the considerations leading to this choice was our as- 
surance of the enthusiastic support of the manager, Dr. Henry Walters, and the definite 
emphasis on investigation as well as treatment, which has been a part of the atmosphere 
of this hospital in recent years. The project was also aided by the active cooperation of 
Dr. N. D. D’Esopo, Chief of the Medical Service at Sunmount, who took part in the 
initial planning and with his staff‘ ensured complete medical coverage and integration of 
psychiatric team activities with the medical program. 

Although sporadic psychiatric studies have been made of tuberculous patients in insti- 
tutions, so far as we know they have never been undertaken with the complete psycholog- 
ical coverage which this study represents. The Sunmount Plan called for the residence at 
the hospital of a psychiatric team made up of a chief psychiatrist, an assistant psychiatrist, 
a psychologist, a social worker, and a psychiatric nurse.’ The team’s function was not 


* The committee consisted of Dr. Carl Binger, chairman; consultants for tuberculosis: 
Dr. Jonn Barnwell, Dr. J. Burns Amberson, Dr. Cameron St. C. Guild, Dr. Gilberto 8. 
Pesquera, and Dr. James W. Waring; consultants for psychiatry: Dr. Daniel Blain, Dr. 
Carl Binger, Dr. Irwin Cohen, Dr. George E. Daniels, Dr. Nils B. Hersloff, Dr. Howard W. 
Potter, and Dr. Harvey Tompkins. 

* Medical staff: Dr. Nicholas D. D’Esopo, Dr. James W. Raleigh, and Dr. John Stein- 
haus. 

‘Dr. Eugene Davidoff, psychiatrist-in-chief; Dr. Harold Wolman, psychiatrist; Mr. 
Howard Mausner, psychologist; Mrs. Anne B. Hunt, psychiatric nurse; Mrs. Mary Reichs- 
man, social worker. 
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only to accumulate information and explore existing personality problems in tuberculosis, 
but to act as an active resident unit during its stay, with the purpose of perfecting such 
units for eventual application in other tuberculosis hospitals, Veteran and non-Veteran. 

Twenty patients who had been in the hospital at least three months were selected for 
study. The three-month period gave the patients time to effect their particular adjust- 
ment to hospitalization and to afford the hospital staff an opportunity to observe their 
behavior and to compile at least a minimum amount of medical and laboratory data. In 
order to explore the existing medical criteria for adjustment to the hospital and to combine 
this information with the psychiatric evaluation of adjustment to the hospital and to 
their disease, the medical staff was asked to pick 10 patients whom they considered well 
adjusted to the hospital and 10 who were considered poorly adjusted. 

There were frequent conferences and good liaison with the medical service, as well as 
active cooperation with the hospital personnel generally. This coordination was not only 
essential for obtaining a complete medical and psychiatric picture of the patients stud- 
ied, but it also gave maximum impact and diffusion of psychiatric education for both pa- 
tients and staff. 

In addition to psychiatric observation, including examination and history taking, there 
were follow-up interviews, the frequency depending on the case. A complete social service 
history was taken by the team social worker, who also attended to the practical details of 
the case, working with the hospital social service department when feasible. Without 
previous consulting of the patients’ records, the psychologist administered a battery oi 
tests, including the Rorschach, as a check on the clinical findings. The psychiatric nurse 
had access to information already available in past records kept by the regular nursing 
service. Her hours on duty as a floor nurse were integrated with the regular schedule and 
were arranged to afford sample nursing coverage of the 20 patients during their entire 
twenty-four-hour day. Regular and frequent conferences were held by members of the 
psychiatric team to coordinate and crystallize their impressions of the patients under 
study. 


OBSERVATIONS 


Depression in tuberculosis: We will not discuss the question of the relation of 
pulmonary tuberculosis to genius and increased sexual activity. These concepts, 
however, like the association of tuberculosis with a predominating euphoric, 
overly optimistic reaction, are proving to be unwarranted textbook generaliza- 
tions. The question of the prevailing or most frequent mood became a matter of 
our special interest. Our own findings, as well as those of other investigators, 
show that depression is actually the most frequent. Depression appeared clearly 
in 9 of the 20 patients, and there were traces of this reaction at some time in 
most of the patients. Strecker, Braceland, and Gordon (2) list depression as the 
predominating reaction in 29 of their 75 patients, whereas only 7 were character- 
ized as questionably happy and another 4 described as experiencing marked 
swings of mood in both directions. 

Wittkower and Todd (3) report that most patients with pulmonary tuber- 
culosis are in a mood of mildly overt or concealed depression and anxiety which 
they consider, on the whole, to be explained by the limitations and burdens im- 
posed by a debilitating chronic disease like tuberculosis. They point out that 
defiance and ultra-cheerfulness are also encountered and are liable to represent 
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the bold front that patients put up to hide their deeper depression and misgivings. 
Strecker, Braceland, and Gordon (2) describe how this spurious cheerfulness 
may be assumed by patients during medical ward rounds made by the chief of 
service and his staff, only to be dropped immediately after. When the psychiatrist 
returned promptly to the same ward, the picture had changed and the more 
habitual dejection had again assumed its predominant role. One cannot help 
wondering to what degree the false generalizations regarding prevailing optimism 
in patients with pulmonary tuberculosis may have originated from such uncritical 
official observations. 

Our own psychiatric team found that mild swings in mood represented a com- 
mon tendency, with depressive reactions predominating. Later reconstruction of 
the premorbid personality from the history gave the impression that such a 
tendency toward swings in mood was the most general personality trait en- 
countered in the group. This tendency had been evoked by other crises in addi- 
tion to the tuberculosis, both in civilian and military life. These reactions might 
be best referred to as subclinical since the past histories revealed that the preva- 
lence of generally accepted psychiatric categories among the 20 patients was not 
remarkable. One patient among those with a history of mood swings was psy- 
chotic; and 3 patients were diagnosed as schizoid personalities. None could be 
diagnosed as either schizophrenic or suffering from definite manic depressive 
insanity. Two showed evidence of long-standing psychoneuroses, and 2 patients 
had a history of antisocial aggressive reaction on the border of psychopathic 
personality. 

Importance of psychosomatic history: In cases of tubercuicsis, as in all organic 
conditions that have emotional components, a good psychosomatic history is 
essential. This is a necessary starting point for investigation or psychotherapy; 
when the material is gathered skillfully, such history-taking in itself may have 
a therapeutic effect. 

The taking of a psychiatric history designed to reveal psychosomatic prob- 
lems has been covered well in other communications (4, 5). One of the most 
essential parts of such a psychosomatic history is a good account of the family 
environment, childhood, and school and marital status. These items are often 
classified under the more general heading of personal history. Such a personal 
history can be very elaborate or very simple, depending on the experience and 
training of the physician, as well as on the time at his disposal. At least a sim- 
ple personal history should be taken in cases of pulmonary tuberculosis. Much 
of this data often remains buried in the social service history. A few routine ques- 
tions about conditions of his work, general development, and family life will 
often reveal essential psychosomatic data when such direct questions as, ‘Are 
you nervous?” or “Do you have any serious troubles or worries?’’ bring a denial, 
perhaps because the patient shrinks from such admissions or because he him- 
self is not sufficiently conscious of conflicts to give a direct answer. 

Although the team program called for emphasis on investigation and no ex- 
tensive psychotherapy was attempted, the process of history-taking and inter- 
viewing in the personality field had a psychotherapeutic effect in certain cases. 
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In addition to this general beneficial effect, the team member handling a patient 
had in mind implications of treatment and utilized the opportunity to carry 
these out when possible. It has been repeatedly demonstrated with groups of 
various kinds that, by expressing complaints and dissatisfactions, not only have 
the individuals themselves often been relieved through the expression of their 
resentment, but the general morale of the groups is improved (6). Dissatisfac- 
tions with progress of treatment, with conditions at home, or with conditions in 
general, are often expressed through criticism of the hospital personnel, the 
treatment regimen, and particularly of food, the most convenient whipping boy. 
Although such “grousing”’ may represent a necessary safety valve if a better 
therapeutic outlet is not at hand, such complaints are liable to be diffused gen- 
erally and impair general morale. The psychiatric unit did not remain at Sun- 
mount long enough to measure the general effects of its presence, but the defi- 
nite impression was gained that some of this type of group therapy was set in 
operation. 

An attempt was made by the psychiatrists and team personnel to guide the 
aggression and hostility into more constructive channels, such as planning and 
working for the future, use of the educational and rehabilitation program, and 
so on. In some patients, expression of anxiety over increase in activity gave op- 
portunity for the team member to give reassurance and stimulation toward 
activity that they were considered physically able to tolerate. No attempt at 
prolonged psychotherapy was made, but recommendations were made concern- 
ing patients for whom such therapy was indicated. Research into the effect of 
intensive psychotherapy in selected cases is on the agenda for the next project. 

Our experience indicated that, in general, the personality reactions manifested 
in the hospital reflected the previous personalities of the patients. If revolt against 
authority was characteristic of the patient’s attitude toward his parents or those 
in a corresponding position of authority in civilian and military life, one could 
be reasonably sure that there would be evidence of insubordination in relation to 
hospital discipline. 

Analysis of the “good”’ patient: Of the 10 patients designated as poorly adjusted 
by the medical staff, 6 absented themselves without leave and were discharged 
against medical advice. They were restless, unstable individuals. Of the 4 re- 
maining patients, 2 were discharged prematurely, but on follow-up were found 
to have made a good adjustment on the outside. One other patient finally ad- 
justed well and was discharged to attend a university. Still another veteran was 
in the hospital at the time the report was made, one year and a half after the 
study was begun. 

Of the 10 patients who were considered well adjusted by the hospital staff, 
none absented themselves without leave. Five of these men, however, were still 
in the hospital at the end of the year and a half, and the course of their disease 
appeared to have been prolonged. 

Apparently the original criterion for adjustment was based largely on how well 
the patient submitted to hospital discipline. It was worthy of note that, since 
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8 of the 10 so-called well-adjusted patients retained the active phase of the dis- 
ease for a long time, the reaction to their illness could not be considered as satis- 
factory as their adjustment to the hospital. This conclusion led to an important 
consideration, namely, that the so-called “good” patient who yields, is sub- 
missive, and does not verbalize his complaints may be considered well adjusted 
to prolonged hospital stay because of a deep-seated desire to remain in the hos- 
pital and not face the outside world. Such a patient is often more in need of 
psychotherapy than the aggressive, restless individual who tells the clinician just 
how he feels and what he thinks and has a driving desire to get well and go home. 

With the generally increased sophistication regarding psychosomatic condi- 
tions both within the profession and among the laity, one warning needs to be 
sounded. If a patient seems to be enjoying his invalidism or lags behind in his 
application to new recommended activities, it is both unscientific and damaging 
to consider him a malingerer unless this is found to be so in the narrower sense 
of the word. Some of the causes of prolonged invalidism may be quite evident to 
the disinterested onlooker, but almost completely obscured from the patient 
because of emotional blocks. Perhaps it is a bad situation outside to which the 
patient hesitates to return. Months of training in passive acceptance of treat- 
ment may have undermined his initiative and ability to accept responsibility, 
and this initiative may have to be gradually rebuilt. Last of all, he may have had 
an incipient neurosis before entering the hospital, and he may be utilizing the 
illness as a neurotic solution. The patient’s own doctor may recognize the factors 
that tend to prolong his illness, or it may take a psychiatrist to unearth them. 
Whatever the situation, it should be considered as one of the medicosociologic 


problems to be solved, and not as a sign of his weakness with which periodically 
and harshly to face the patient. The latter action may drive him further into his 
invalidism instead of having the desired effect of relieving him of it. 


SUMMARY 


The Sunmount study herein reported was undertaken as a pilot study of the 
mental aspects of pulmonary tuberculosis in 20 patients in a Veterans Hospital 
population. It demonstrated the usefulness of a thorough personality study of 
patients in planning more comprehensive treatment. It indicated that behavior 
in the hospital was consistent with earlier behavior patterns in the life history of 
the individual, and that knowledge of the patient’s personal history is, therefore, 
useful for prognosis, practical management, and psychotherapy. It was also the 
conclusion of the team that too much could not be expected of the tuberculosis 
specialist in the cure, either physical or mental, of patients with the following 
personality patterns: the patient who is psychotic or borderline, the antisocial 
individual or the person who has engaged in a lifelong history of misconduct, the 
excessively alcoholic, the hypomanic or severely depressive, the mentally de- 
fective, and the excessively neurotic. The Veterans Administration is planning 
to report this experience in more detail in a forthcoming monograph and to con- 
tinue the much-needed research in this field. 
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SUMARIO 
Los Aspectos Mentales de la Tuberculosis 
Observactones Basadas en un Estudio en un Hospital de Veteranos 


El Estudio en Sunmount, aqui discutido sucintamente, fué emprendido como 
investigacién orientadora o guia de las fases mentales de la tuberculosis pulmonar 
en 20 enfermos de un hospital para veteranos del Ejército de E. U. A. Demostré, 
entre otras cosas, la utilidad que reviste el estudio detenido de la personalidad de 
los pacientes cuando se trata de formular un tratamiento m4s amplio. Indicé 
que el comportamiento en el hospital armonizaba con anteriores formas de con- 
ducta en la historia del individuo y que, por consiguiente, el conocimiento de los 
antecedentes personales del enfermo resulta Util para el prondstico, la asistencia 
practica y la psicoterapia. Otra conclusién del grupo de estudio fué que no cabe 
esperar demasiado, de parte del tisidlogo, en la curacién de los enfermos que 
muestran los siguientes patrones de personalidad: sujetos psicéticos 0 parapsi- 
céticos, individuos antisociales, 0 personas con historia de mala conducta toda 
su vida, hiperalcohdlicos, hipomanfacos o intensamente deprimidos, defectuosos 
mentales e hiperneurdticos. La Administracién de Veteranos abriga el proyecto 
de publicar este estudio con mayor pormenor en una monogra*‘ia y continuar las 
investigaciones, tan necesarias, de este tema. 
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THE INFLUENCE OF EXTERNAL FACTORS ON PULMONARY 
TUBERCULOSIS':? 


ARCHIBALD C. COHEN 
(Received for publication September 6, 1949) 


INTRODUCTION 


It is the purpose of this paper to set forth certain of the events which are re- 
lated, temporally or otherwise, to unexpected changes in the course of patients 
with tuberculosis and which too frequently are overlooked as factors in the causa- 
tion of the change. 

When a patient with tuberculosis is started on an effective regimen of treat- 
ment and makes satisfactory progress, it is all too common that the disease grows 
worse despite adherence to the treatment regimen. When the patient leaves the 
hospital, his disease arrested, and follows conscientiously the plan recommended 
by his physician, it is not uncommon that the reactivation of the disease ensues. 
Lacking specific information on most of the many possible factors involved, one 
feels that these exacerbations and remissions in the cause of chronic pulmonary 
tuberculosis must be related to fluctuations in the patient’s resistance. Certain 
factors are widely believed to be of importance in relation to resistance to tuber- 
culosis. Outstanding among these is the effect of malnutrition on tuberculosis. 

The experience of blockaded countries in World War I and that of the con- 
centration camps in World War II show clearly the effects of poor nutrition on 
the incidence and severity of tuberculosis. In this country few people need be 
chronically malnourished. Nevertheless, serious malnutrition may result from 
gastrointestinal disorders, food fads, food idiosyncracies, and the desire of young 
women to have sylphlike figures. 

In the followin case reports are presented illustrative examples of the tem- 
poral relation between unexpected changes in the course of pulmonary tuber- 
culosis and the existence of certain factors which may play an important part. in 
initiating the particular exacerbation or remission of the illness. 


CASE REPORTS AND COMMENTS 


Trauma to the chest is considered capable of causing activation of an inactive 
lesion of tuberculosis, either by providing an area of traumatized tissue for the 
localization of blood-borne bacilli or by the mechanical rupture of a quiescent 
tubercle. 


Case 1 (K. 8. N.). The patient was a 55-year-old man who had had left-sided chest pain on 
inspiration intermittently for thirty years. In September 1946 he fell and struck his left 


' From the Veterans Administration Hospital, Butler, Pennsylvania. 

? Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the author are the result 
of his own study and do not necessarily reflect the opinion or policy of the Veterans Ad- 
ministration. 
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chest against the edge of a chair. The following day he noted severe chest pain on the left, 
aggravated by deep breathing. A few days later he developed fever and dyspnea. He was 
admitted to the hospital three weeks later. His temperature was 101°F. and he had a pleural 
effusion on the left side. Thoracentesis yielded serous fluid which on culture was repeatedly 
found to contain tubercle bacilli. He received streptomycin for six weeks, at which time the 
drug was stopped because of exfoliative dermatitis. The pleural fluid disappeared after a 
few months. The lungs were normal at that time, and examination of the sputum and gastric 
aspirates was negative. In May 1948, however, a small! lesion appeared on the right side and 
at this time cultures of gastric aspirates became positive. The lesion slowly regressed. The 
cultures of gastric aspirates became negative in Sepvember 1948 and have remained negative. 
The patient was discharged in June 1949, his disease arrested. 


Intercurrent disease is thought sometimes to cause a reactivation of an ap- 
parently arrested lesion. Pneumonia, measles, influenza, and pertussis have been 
mentioned in this regard, but the mechanisms by which they may accomplish 
this reactivation is not understood. Primary or metastatic carcinoma of the 
lung may cause a similar activation. Conceivably the invading carcinoma de- 
stroys the fibrous or calcific areas surrounding the tubercle bacilli and thus 
mechanically frees the bacilli. 

Even less tangible is the adverse effect of mental or emotional stress on re- 
sistance to tuberculosis. This effect may be produced by loss of sleep, loss of 
appetite, the effects of psychic trauma, or other mechanisms which are equally 
poorly understood. It has been thought that emotional stresses may precipitate 
exacerbations of tuberculosis. Proof of this is lacking. All patients have such 


disturbances, and in some the tuberculosis becomes worse, while in others it does 
not. Nevertheless, in some instances the time relationship between the emotional 
disturbance and exacerbation of the patient’s tuberculosis is a striking one. The 
following case reports are examples of acute exacerbations of tuberculosis ap- 
pearing immediately after emotional stress. It must be emphasized that there is 
no proof of causation other than the close relationship in point of time. 


Case 2 (C. E.). The patient was a 26-year-old woman who was married and had two children. 
She was admitted with minimal pulmonary tuberculosis, the lesion being restricted to the 
left infraclavicular region. No cavity was visualized roentgenographically, but culture of 
a sputum specimen was positive. On strict bed rest the lesion regressed and the sputum 
cultures became negative. She was gradually allowed more activity, becoming fully am- 
bulant after six months. She continued to do well for two months longer. She became 
friendly with one of the male patients to such good purpose that, when her next period was 
delayed, she feared she was pregnant. This proved not to be true, but the damage done by 
several weeks of intense worry could never be repaired. The pulmonary lesion progressed, 
the sputum cultures became positive again, and a cavity developed. Pneumothorax was 
attempted but was unsuccessful. Although cavity closure was achieved by thoracoplasty, 
spread to the right lung occurred and her downhill course continued. The patient died less 
than two years after admission and about one year after the benign course of her disease 
was reversed during a period of emotional stress. 


Case 3 (V. D.). The patient was a 52-year-old man who had had chronic pulmonary tuber- 
culosis since 1922. He had refused to go to a sanatorium and had worked and supported his 
family. He got along well with his wife and daughter. His disease grew worse in September 
1943, and in March 1944 he was admitted to the hospital. He did well in the hospital. The 
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pulmonary lesion regressed, his symptoms diminished, he gained weight, and his sputum 
cultures became negative. 

In the fall of 1946 he began to realize that something was wrong between him and his wife. 
On her next visit the matter was discussed. His wife admitted that she had changed and 
asked him to allow her to obtain a divorce, alleging ‘mental cruelty and abusive treat- 
ment.”’ He promptly left the hospital (January 1947) and returned home. His wife refused 
to take care of him, and their 21-year-old daughter took her mother’s part. Thereafter he 
discovered that his wife was unfaithful. By this time the patient's symptoms had recurred 
and he had developed sore throat and dysphagia. A few weeks later he was admitted to the 
hospital. His pulmonary disease had progressed in the interim. On admission he was febrile, 
and laryngeal examination showed lesions characteristic of tuberculous laryngitis. Exam- 
ination of a specimen of sputum was positive for acid-fast bacilli. The patient agreed to 
drop charges on condition that his wife drop her divorce suit against him , that she would not 
contest his suit for divorce, and would give up her claim to any part of his property. She 
agreed to do all of this. He was reconciled to his daughter. At that time, with all of his prob- 
lems solved insofar as he could solve them, he relaxed and became a model patient. His 
subsequent course was uneventful. Successive laryngeal examinations and chest roentgeno- 
grams showed steady improvement, the sputum cultures once more became negative, and 
in fifteen months he was discharged with apparently arrested disease. 


Case 4 (K. L.). The patient was a 30-year-old man admitted October 30, 1947 with a history 
of illness of one week’s duration. The onset was acute, with chills, cough, expectoration, and 
temperature of 103°F. A roentgenogram showed a moderately advanced lesion scattered 
through the lower half of the right lung, exudative in character, without cavitation. He was 
treated by bed rest, phrenic crush, pneumoperitoneum, and streptomycin. On this regimen 
he improved. His temperature came down gradually to normal within two months, his 
cough and expectoration diminished, and he gained weight. Roentgenograms showed some 
improvement until July and were then stationary until September. A roentgenogram on 
November 16, 1948 showed marked progression of disease on the right, with cavitation and 
a new lesion on the left. 

Questioning revealed that the patient came from an unusually close-knit family. In July 
1948 his mother bought a house, using borrowed money. A single brother, of whom he was 
very fond, was depended on to help with the payments. This brother had suddenly started 
drinking heavily, and was dissipating his money, endangering his job, and ruining his own 
and his family’s standing in the community. This conduct was considered of sufficient im- 
portance for an older brother to leave town and change his name in an effort to escape the 
disgrace. The patient was seriously disturbed about his mother’s financial problems, about 
“what is happening to my brother,”’ as well as the family’s shame. 

After repeated discussions, the patient was made to understand that his duty to his 
family as well as his own interest required his best effort to get well and that life was worth 
living even if his brother’s conduct was unbecoming. His pension money was sufficient to 
take care of expenses on his mother’s house. Simultaneously, news was received that the 
brother was behaving better. The patient was then able to relax again. Pneumothorax was 
instituted on the left. Since March 1949 he has gained weight and the pulmonary lesion has 
regressed. The lesion on the left side now appears to be well controlled and, although the 
cavity at the right base is still patent, he is doing well clinically and his prognosis is con 
sidered good. 


Case 5 (W. P. P.). This patient was a 24-year-old man who was admitted to the hospital on 
November 24, 1948 with an extensive tuberculous lesion in the left lung. His temperature 
was norma! and his appetite was good. Pneumoperitoneum was induced uneventfully on 
January 11, 1949. When no significant clearing resulted, it was decided to do a thoracoplasty. 
On March 26 his fiancée broke their engagement. On April 4 his temperature was 9).2°F. 
and during the next ten days averaged 99.8°%. On April 16 his temperature reached 105.2°F 
and there was inspiratory pain in the left chest. A roentgenogram of the chest showed a 
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massive spread of disease on the left. The patient was placed on strict bed rest, was given 
1 gm. of streptomycin daily for ninety days. After a time he was able to see his broken en- 
gagement in its proper perspective. His temperature gradually returned to normal and, in- 
asmuch as his right lung has remained normal, a thoracoplasty on the left is once more being 
considered. 


DISCUSSION 


The case histories presented above are in no way unique. They do, however, 
illustrate part of the basis for the impression that external factors may signifi- 
cantly alter the course of tuberculosis. In Case 1, the change from inactivity to 
activity followed trauma to the chest. In Cases 2, 3, 4, and 5, the reasons for the 
change were less obvious. In each instance an important emotional problem was 
found and in 3 of the 4 cases a solution of the emotional problem was followed 
by improvement of the disease. It seems likely that in many patients in whom 
unexplained exacerbations in the course of pulmonary tuberculosis occur, care- 
ful and sympathetic questioning would yield the information that some prob- 
lem had arisen to disturb the patient emotionally, and satisfactory solution of 
that particular problem might prove to be of significant benefit. 


SUMMARY 


A group of case histories are presented to illustrate the temporal relation be- 
tween exacerbations and remissions of chronic pulmonary tuberculosis and var- 
ious events in the patients’ life situations. Although direct proof of causation is 
lacking, it is believed that the physician who treats such patients as those re- 


ported here may neglect an important feature of the therapy if he fails to attempt 
solution of the patients’ emotional problems. 
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SPONTANEOUS HEMOPNEUMOTHORAX' 
Report of Two Cases 


WILLIAM P. DEISS, JOSEPH W. GALE, ann JOHN W. BROWN 
(Received for publication June 30, 1950) 


INTRODUCTION 


The sudden accumulation of air and blood in the pleural cavity resulting from spon- 
taneous pneumothorax with hemorrhage without antecedent trauma, and in the absence 
of tuberculosis or other active pulmonary disease, is a rare but distinct clinical entity of 
serious import. The first case was described by Pitt (1) in 1900. In 1942 Hartzell (2) re- 
viewed the literature. He collected 40 cases and added 4 others. In another study of the 
earlier literature, Dorset and Terry (3) discovered 4 additional cases. Since 1942, 13 cases 
have been reported (3-14). The medical literature has thus revealed reports of 61 cases 
of this condition. Fourteen of these patients have died, a case fatality of 23 per cent. It 
would seem desirable to add to the published experience when appropriate cases are en- 
countered, especially in view of the seriousness and apparent rarity of the condition. 

The purpose of this paper is to describe 2 additional cases of spontaneous hemopneu- 
mothorax encountered on the services of the Departments of Medicine and of Preventive 
Medicine and Student Health of the University of Wisconsin Medical School. 


CASE REPORTS 


Case 1. This patient was a 20-year-old university student who was a native and resident of 
Baghdad, Iran until coming to this country in 1946. He had been well until the onset of the 
present illness. On January 20, 1949, twenty-four hours before admission to the hospital, 
while sitting reading quietly he noted a sudden, severe pain in the right side of the chest 
anteriorly, radiating to the back on the same side. There had been no undue exertion prior 
to the onset. The pain gradually became more severe during the day, but was relieved some- 
what in the evening by local application of heat. The following day the pain recurred and 
was aggravated by deep inspiration. He complained also of light-headedness and nausea. 
There was no history of parasitic disease. The Mantoux test had been negative two years 
previously. The blood count was normal! at that time. There was no history of tuberculosis in 
his family. 

On admission to the hospital the patient did not appear acutely ill. There was slight re- 
spiratory distress and he was extremely apprehensive. The blood pressure was 120 systolic 
and 78 diastolic in mm. of mercury, pulse rate was 120 per minute, and the respiratory rate, 
22 per minute. The trachea was in the mid-line. There was decreased expansion, absent 
fremitus and breath sounds, and shifting dullness over the lower right chest. There was 
marked hyperresonance of the right upper thorax in the upright position and over the entire 
right anterior thorax in the supine position. Breath sounds over this area were diminished. 
There was no succussion splash. Moderate rigidity of the right upper quadrant of the ab- 
domen was present. 

Examination of the blood revealed 12.0 gm. of hemoglobin per 100 cc., 4,730,000 erythro- 


1 From the Departments of Medicine, Surgery, and Preventive Medicine and Student 
Health, University of Wisconsin Medical School, Madison, Wisconsin. 
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cytes per cu. mm., and 14,500 leukocytes per cu. mm. On differential count, 68 per cent of 
the leukocytes were neutrophils; 30 per cent, lymphocytes; 3 per cent, eosinophils; and 1 
per cent, monocytes. The sedimentation rate (Wintrobe, corrected) was 16 mm. per hour. 
Bleeding time, coagulation time, clot retraction, and platelet count were normal. A tuber- 
culin skin test using 1 mg. of Old Tuberculin was negative. The histoplasmin skin test was 
negative. A roentgenogram of the chest taken on January 21, 1949 revealed a moderate 
pneumothorax on the right with fluid in the basal quarter of the pleural cavity. The lung 
above this level was fairly well expanded except for a wedge of atelectasis in the central 
portion. The left lung was normal (figure 1). 

The day following admission 1,000 cc. of fluid was aspirated from the right chest. This 
fluid had the appearance of whole blood but did not clot. Cultures for tubercie bacilli were 
negative. Thoracenteses were performed on each of the three succeeding days, yielding 500, 
100, and 50 cc., respectively. There was concomitant improvement in the roentgenographic 
appearance of the right lung. By the eleventh hospital day the lung had re-expanded to the 
parietes laterally with only a small pneumothorax remaining at the apex and in the lower 
costophrenic sulcus. The amount of fluid decreased so that the mid-portion of the diaphragm 
was visible (figure 2). The patient’s general condition was satisfactory except for a daily 
afternoon fever to 100.6°F., moderate anxiety, and occasional pain in the right chest. Seven- 
teen days after admission he was allowed to leave the hospital for several hours. On that 
day chest pain increased and pleural fluid reaccumulated (figure 3). Afternoon fever con- 
tinued for three weeks. Penicillin and streptomycin therapy was not followed by any de- 
monstrable effect. On the twenty-first hospital day 500 ec. of brownish fluid resembling old 
blood were removed. The roentgenographic appearance of the !ung improved slowly during 
the period of bed rest. By March 8, seven weeks after admission, pleural thickening along 
the periphery well up toward the apex was the only significant abnormality. On February 
15 the hemoglobin was 10.9 gm. per 100 cc. There were 4,440,000 erythrocytes per cu. mm., 
11,200 leukocytes per cu. mm., with 15 per cent eosinophils in the differential count. The 
sedimentation rate was 38 mm. per hour. On March 7 the hemoglobin was 12.4 gm. per 100 
cc.; erythrocytes, 4,580,000 per cu. mm.; leukocytes, 8,900 per cu. mm., with 18 per cent 
eosinophils. The eosinophilia was unexplained. Repeated stool examinations did not reveal 
intestinal parasites. (In a differential count obtained three weeks before onset of the present 
illness there were 7 per cent eosinophils.) The patient was discharged on March 13, 1949. 
When last seen on December 31, 1949 he was in excellent health. He occasionally had sharp 
pains in the right chest, but this symptom disappeared early. Roengtenogram of the chest 
showed only minimal pleural thickening (figure 4). There was no evidence of residual dis- 
ability. 


Case 2. The patient was a 23-year-old farmer who was admitted to the Wisconsin General 
Hospital without complaint on January 16, 1948. Twelve days previously he had awakened 
with “backache” in the left thoracic area. Several hours thereafter, while lifting a milk can 


” 


which weighed approximately 115 pounds, he suddenly experienced a “‘bubbling sensation 
in the left side of the chest. Dyspnea and weakness ensued and he went to bed. When seen 
some hours later he was in a state of shock with a pulse rate of 160 per minute and respiratory 
rate of 44 per minute. He was transferred to the local hospital where intravenous fluids, ad- 
renal cortical extract, penicillin, and oxygen were administered. He improved following this 
therapy. On the ninth day of illness 400 ce. and, on the eleventh day, 500 cc. of grossly bloody 
fluid was aspirated from the left chest. His temperature ranged from 99°F. to 101°F. during 
the first twelve days of illness 

On admission to this hospital on January 16, 1948, he was somewhat pale but in no dis- 
tress. There was decreased expansion and fremitus, shifting dullness, and absent breath 
sounds over the left lower thorax. There was egophony immediately above this level. There 
was an area of hyperresonance in the superior portion of the left chest. A succussion splash 
could not be detected. 

Blood studies on January 18 revealed 13.3 gm. of hemoglobin per 100 cc., 4,600,000 eryth- 
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rocytes per cu. mm., and 12,800 leukocytes per cu. mm. Bleeding time, coagulation time, 
and capillary fragility test were normal. The tuberculin skin test (0.1 mg. of OT) was nega- 
tive. The histoplasmin skin test (0.1 mg.) was positive. Smears and cultures of the sternal 


Fics ce 1. (Upper left) Chest roentgenogram twenty-four hours after onset of 


right spontaneous hemopneumothorax. (Upper right 
enth day shows clearing of fluid and re-expansion of right lung following thoracenteses. 
Lower right) 


Roentgenogram of chest on the elev 


(Lower left) Sudden increase in pleural fluid on the twentieth hospital day 
Appearance of chest eleven months after onset. Only minimal pleural thickening remains. 


marrow were negative for Histoplasma capsulatum as were cultures of the pleural fluid. 
The roentgenogram of January 17, 1448 showed pneumothorax with fluid accumulation in 
the lower half of the lung field on the left extending to the third interspace anteriorly The 


upper lobe of the lung was collapsed approximately 50 per cent (figure 5). The vital capacity 


was 2.4 liters 
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Thoracenteses were performed on the second, fourth, fifth, and eighth hospital days. 
A total of 4,000 ce. of bloody fluid was removed. There was progressive re-expansion of the 
left upper lobe, and by the thirteenth hospital day it was well expanded. The lower lobe 


Fias. 5-7 » Top Row nt genographie appearance on admission tol ospital thirteen 
days after onset of illness. Left hyvdropneumothorax is present Lower left) Twenty-seven 
days after onset. The lung is expanded except for an area of persistent atelectasis at the 
left base medially. (Lower right) Appearance of chest five months after onset. Only minimal 
pleur il thieke hing remains 


remained poorly aerated and was compressed to a triangle at the base medially (figure 6). 
It seemed likely that this lobe was bound down by thiekened pleura. At bronchoscopy 
pate nt left lower lobe bronchi were visualized The patient's temperature Was elevated 
occasionally to 100°F. in the afternoon. Because of the failure of expansion of the left lower 
lobe, thoracotomy was performed on February 0, 148, the thirty sixth dav after onset. 
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The lung was found to be densely adherent to the chest wall and diaphragm in a number of 
places. There was evidence of old hemothorax. There was only partial expansion at the base. 
The left lung was encased in a thin organizing peel. At the apex there were two bullous 


lesions approximately 1.5 em. in diameter and one on the posterior lateral aspect of the 
lower lobe was approximately 3 cm. in diameter. Complete decortication was performed 
and the bullae were punctured and sutured. The patient pursued an uneventful postopera 


tive course and was discharged on the ninth postoperative day. When last seen, on May 


IS, 1949, he was in excellent health. A roentgenogram of the chest at that time showed com 
plete expansion of the left lung and only minimal pleural thickening along the periphery 


(figure 7). 


DISCUSSION 


In the two cases of hemopneumothorax described, the origin of the bleeding was not 
determined. In one case (Case 2) pleural bullae were discovered at thoractomy. Several 
investigators have considered lesions of this type to be significant in the pathogenesis of 
the condition. The most convincing evidence for this view is to be found in a review by 
Helwig and Schmidt (10) who noted emphysematous bullae in LO of 14 cases examined 


at autopsy, with demonstrable rupture of these lesions in 4 of them. Another mechanism 


may be the tearing of richly vascularized adhesions between visceral and parietal pleura 


by traction during collapse of the lung at the time of spontaneous pneumothorax. Torn 


pleural adhesions were found in 5 of 14 of the cases studied post mortem (10). This mecha- 


nism seems to us to be the most logical explanation for the majority of instances 


Clinically, these 2 cases resembled those previously reported. The onset was typical 


of that of the usual form of spontaneous pneumothorax. In both patients the onset of 


chest pain was sudden, and both had been well previously. There was associated weakness, 


mild dyspnea, and, in one ease, shock in a few hours. The physical and roentgenographie 


findings were those of hydropneumothorax. Fluid having the appearance of whole blood 
whieh did not clot was aspirated from the chest. The currently accepted explanation for 
the incoagulability of blood in the pleural cavity is ascribed to Trousseau who believed 
that blood clotted rapidly in the pleural cavity but was defibrinated by the movement 
of the lungs and heart and the fibrin was precipitated on the pleural surfaces. This view 


was supported by finding during thoractomy in Case 2 a peel of fibrin which enveloped 


the lung. Complete re-expansion of the lung without thoracotomy, as occurred in Case 1, 


has been the usual course of events in those patients who survive the initiat shock and /or 


mediastinal compression 
Rational treatment consists initially of measures to combat shock. The question then 


arises of the advisability of early aspiration of large quantities of blood from the pleural 


cavity. In theory, this preeedure might reduce intrathoracic pressure sufficiently to in- 


crease the hemorrhage Other considerations seem to offset this potential hazard. Failure 


to remove the blood may result in mediastinal compression early in the course, or provide 


opportunity for encapsulation and fibrosis with failure of expansion of the involved lung. 
This can progress to calcification of the pleura (15). Fibrin encapsulation of the lung with 
compression atelectasis occurred in Case 2. This was corrected by decortication. In this 


patient, nine days elapsed before the first thoracentesis was performed. It would seem 


wise to attempt to re-expand the collapsed lung by aspiration of blood and air as soon as 


hemostasis has occurred. 


SUMMARY 


Two cases of spontaneous hemopneumothorax are presented, and the typical features 


of this unusual, dramatic, and serious condition are described. 
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One patient was treated on the second day by the removal of blood and air from the 


thoracie cavity. He recovered and the lung re-expanded spontaneously. He has remained 
completely well for one and one-half years. The other patient developed lower lobe com- 
pression atelectasis due to fibrosis of the pleura. Re-expansion was accomplished by de- 
cortication, In this patient, early aspiration of blood from the thoracic cavity was not 
attempted. 


SUMARIO 


Hemoneumotérax Espontineo 


Los dos casos presentados son de hemoneumotérax espontdineo. Describense ademas 
las caracteristicas de este estado extrafio, dramdatico y grave. Un enfermo fué tratado el 
segundo dia con la extraccién de sangre y aire de la cavidad tordciea. Reptisose y el 
pulmén se reexpandié esponténeamente, continuando el enfermo absolutamente bien 
por espacio de aho y medio, El otro paciente manifesté atelectasia por compresién del 
lébulo inferior, debida a fibrosis de la pleura. La reexpansién se obtuvo por medio de la 
decorticacién, sin que se probara en este caso la aspiracién temprana de la sangre de la 
eavidad tordcica. 
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SAMUEL PHILLIPS, MARVIN L. WILLIAMS, axp SYDNER D. MAIDEN 


(Received for publication Mareh 13, 1950) 


INTRODUCTION 


The purpose of this communication is to report a case of chronie miliary tuberculosis, 


with involvement of lungs, eve, larynx, kidney, anus, and subcutaneous tissue. The pa 
tient was observed over a period of almost three vears, at the end of which time all lesions 


were improved, and most of them arrested. 


CASE REPORT 


The patient was a 50-year-old white male who, in November 146, noticed the gradual 
onset of hoarsenses and slight pain on swallowing. He also noticed a tiny red spot on his 
left eveball which seemed to be increasing in size. By March 1947 there was definite loss of 
visual acuity in the left eve and there had been no improvement in hoarseness During this 
period he had lost ten pounds in weight. He was admitted to Veterans Administration, 
Medical Teaching Group, Kennedy Hospital, Mareh 27, 1947, for biopsy of the nodule on 
the left sclera 

Physical examination on admission revealed a middle-aged white male in a fair state of 
nutrition, who spoke with slight hoarseness. There were palpable lymph nodes in the left 
cervieal and in both inguinal regions. A soft tissue mass, 3 em. in diameter, was felt in the 
left axilla. This mass was not tenderand did notadhere totheskin. Asimilar mass was palpated 
at the inner border of the left scapula. Physical examination of the chest was negative 
Liver dullness extended | em. below the right costal margin. There was a draining fistula 
in-ano. Indireet larvngoscopy revealed a thickened, inflamed, right arvepiglottic fold and 
a Shallow uleer in the supr iglottic region There was an uleerated nodule, 7 to S mm. in 
diameter, surrounded by dilated vessels in the temporal selera of the left eveball adjacent 
to the cornes 

The patient had been a chronic aleoholic for approximately eight vears, and had had what 
he ealled a “eigarette cough”? for approximately seven vears. In 1920 he had a primary 
chanere and gonorrhea as well as inguinal buboes which required incision and drainage 
Treatment of his syphilis had consisted of approximately nine injections of neosalvarsan 
and bismuth 

Laboratory studies: Urinalysis and complete blood count were within normal limits. The 
sedimentation rate Was 20 mm. per hour. Serologic test for syphilis was negative. Direct 
smear of the sputum was positive for acid-fast bacilli and tubercle bacilli were recovered in 
cultures. The blood nonprotein nitrogen was 27 mg. per 100 ce. The urea clearance test was 
normal. Results of liver funetion tests were within normal limits. Examination of a speci 
men ot cerebrospinal fluid revealed a negative Kolmer test and a normal colloidal gold eurve 
The values of chemical determinations were all within normal limits Roentgenogram of the 
chest (heure | showed a dense mottled infiltration throughout both lung fields, heaviest 
in the mid-lung fields and clearer at the bases. No large cavities were present, but there 


' From the Tuberculosis Section, Medical Service, and EIENT Section, Surgical Service 
Veterans Administration, Medical Teaching Group, Kennedy Hospital, Memphis, Tennes 
wee 

2 Reviewed in the Veterans Administration and published with the approval of the Chief 
Medieal Director. The statements and conclusions publishe d by the authors are the result 
of their own study and do not necessarily refleet the opinion or polices of the Veterans Ad 
tninistration 
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There was blunting of the right costophrenie 


were seattered small areas of radiolucenes 
The soft tissues and 


angle ind thiekening of the ple ura over the base of the right lung 


bony thorax appeared normal 


Fie. 1. (Left) Roentgenogram ot the chest, Mareh 31, 1947, at the time of admission to the 
hospital, showing widespread pulmonary infiltration 


Fic. 2. (Right) Roentgenogram of the chest, July 


29 1040, showing marked resolution of 


the pulmonary infiltration 


Pia. 3. (Lett) Photog iph of the eve, April 14, MMT, immediately after exersion of the 
tuberculoma. 

Fie. 4 Center Photograph of the eve six months after admission, October 7, 1947, 
when the destruction Was at its maximum 


Pie. 5. (Right) Photograph of the eve four months before discharge, June 14, 


1049, show 


ing the marked progress in healing 


Clinseal co e: On Mareh 31. 1047, the nodule on the left eveball was excise “dl. The selera 
beneath the nodule had been completely destroved, exposing the underlving uveal tissue 
in an ovoid ares ipproximately I by 1.5 em. Mieroscopic examination of the specimen 


showed tuberculous granulation tissue. Streptomycin therapy was instituted April 28, 1947 
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per day in divided doses and was continued for 120 days. Beeause of the occasional 


with 2 gm 
cultures of numerous speci 


presence of albumin, leukocytes, and erythroeytes in his urine 
and some were reported positive for tuberele bacilli. The mass on the back, 


mens were done, 
Aspiration vielded only approx 


whieh was considered to be a cold abscess, enlarged rapidly 
and the mass was excised after it had grown toa diameter 


imately 1 ec. of purulent material, 
No tuberculous 


of 15 em. The report of the pathologie examination was “necrotic debris 
granulation tissue was found but acid-fast bacilli were present on direct smear of the debris, 
il cultures of the material vielded tubercle bacilli, After only approximately one week of 


mnie 
there was definite improvement in the laryngeal lesion and it was 


streptomycin therapy, 
completely healed within a month 

At cystoscopy, urine was collected from each ureter and cultures were inoculated sepa 
rately. Tuberele bacilli were cultured from the left ureteral specimen Retrograde pyelog 


Fig. 6. Retrograde pvelogram showing the destruetive process in the left kidney. 


raphy (figure 6) revealed partial destruction ot the lower minor ealyx of the left kidney 


Because of this renal lesion, a second course of streptomyern Was given ina dosage of 0.25 
a day for 42 davs, from August to October [48 There had been gradual clearing 


ym. twice 
the pulmonary infiltration, especially that of the left lung. Progress of the lesion in the 


ot 
In addition to streptomvein, treatment of the eve consisted 


eve had also been satistactors 
only of local instillation of at The inflammatory reaction about the lesion remaie d 
moderately active for the first six months of treatment with 
but at that time it began to show signs of healing This was mani 


issociated caseation necrosis 


of the sel ral m irgins 
fested by a very gradual decrease in the injection about the wound, thiekening of the mem 


brane covering the « \ pose d uveal tissue, flattening ol the st iphy lomn which was prese nt, 


and slow absorption of the caseous matert iLabout the seleral margins of the wound. At the 
height of the loeal process there was a staphyloma projecting approximat ly 4to 5mm 


above the surrounding sclera and cornes and conside rable distortion of the anterior portion 
to destruction of the selera. There was no involvement of the uve al or 


of the globe luc 
the mem 


intraocular tissues other than a moderate inflammatory reaction By June 


brane covering the wound Wis kt ise and the staphy lon had become fl it. There remain d 
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only a few dilated vessels, and there was very little distortion of the globe (figures 3, 4, 5). 
His corrected vision was 20/25, 

After the conclusion of the second course of streptomycin, tubercle bacilli could still 
be grown in cultures of the urine. At this time, the tubercle bacilli were resistant to 1,000 
y of streptomycin per ce. A left nephrectomy was performed October 13, 1948. Pathologic 
examination of the kidney specimen revealed a necrotic caseous mass at one pole, which on 
microscopic examination showed the typical morphology of tuberculous granulation tissue 
Urine cultures were negative for tubercle bacilli following operation and remained negative 
Convalescence was uneventful. 

The patient left the hospital October 8, 1949 against medical advice. At the time of dis 
charge his pulmonary disease was arrested, Examination of sputum smears had been nega 
tive for acid-fast bacilli for sixteen months. The chest roentgenogram (figure 2) had been 
stationary for one year. Urine cultures had been negative for tuberele bacilli since the 
nephrectomy one year before discharge. The eye had shown remarkable improvement and 
was continuing to heal, with progressive improvement in vision 


DISCUSSLON 


Until about 1920, miliary tubereulosis was considered to be invariably fatal. Since 
that time, a series of papers have appeared describing chronic cases and occasionally 
healed cases. Any instance of survival of more than three months has been classed as 
chronie miliary disease (1). From the work of Wilson (2) and others, it seems probable 
that in all forms of tuberculosis there may be periods of transient bacillemia. Such epi 
sodes may result in acute generalized miliary tuberculosis with a rapidly fatal issue or 
may be followed by no clinically demonstrable lesion. Between these extremes are the 
eases of chronic miliary tuberculosis and others with hematogenous lesions of a more 
varied and unusual nature (3). Such patients may live many vears, although they us 
ually die from the consequences of recurrent bacillemia. A few have been known to sur 
vive throughout a normal life span (4, 5, 6). The patient reported herein was still alive 
in October 1949, three years after the apparent onset of his illness, and he appeared to 
be in excellent general condition. The tuberculoma of the sclera and the necrotic le 
sions of subcutaneous tissue which were present in this patient are among the more 
unusual manifestations of this disease 

The pathogenesis of chronie miliary tuberculosis remains a subject of controversy 
Zavod (7) and others have suggested that in some instances bacillemia is limited to the 
lesser circle of the cardiovascular system, due to the ability of the lungs to filter out the 
microorganisms and thereby prevent their entrance into the systemic circulation, In such 
a ease, the result is clinically manifest only as a pulmonary miliary tuberculosis. In this 
patient, the presence of undoubted hematogenous lesions in the eve, kidney, and sub 
cutaneous tissue makes it necessary to modify the above hypothesis to the extent of as 
suming the filter to be less effective, or the microorganisms more numerous and virulent 

Chronic miliary tuberculosis may be regarded as the result of a balance between the 
number and virulence of the bacilli gaining entrance into the blood stream and the general 
resistance of the host as well as that of the individual organs attacked. Repeated studies 
S) in guinea pigs have shown that the heavier the inoculum used to produce the experi 
mental infection, the greater will be the extent and rate of spread throughout the body 
Willis (9) injected tuberele bacilli into the nutrient artery of a long bone in guinea pigs, 
ind found that in previously uninfeeted animals he produced a generalized dissemination, 
hut that in allergie, previously infeeted animals, he produced merely a local tuberculosis 
of that bone. Rich (10) compared the degree of involvement of different human tissues 


in milisey tuberculosis, and found marked differences in such organs as the thyroid, kid 


be 
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ney, liver, and lung. In man, the almost invariable occurrence of easeous Lymph nodes 
in chronic miliary tuberculosis strongly suggests that they are the most common foet from 
which dissemination takes place, probably by way of the ly mphovenous circulation, The 
bacilli may enter the lymphaties whieh empty into the veins and thus be conveyed to the 
right side of the heart. Direct rupture of a caseous lesion into a blood vessel and venous 
intimal ulcerative tuberculosis are probably less common methods of hematogenous dis 
semination in cases of this sort. In our patient, we were unable to identify the source of 
bacillemia. If we assume that a caseous lymph node was present as the basis for his di 
sease, it is possible that the beneficial effeet of streptomycin was exerted in controlling 
the disease in the lymph node, thus preventing further bacillemia and dissemination. 

Conceivably, the severe tuberculous laryngitis in this patient may have given rise to 
a widespread bronchogenic dissemination, with a roentgenographie picture similar to that 
of the pulmonary miliary disease. A easeous focus in the larynx, or perhaps the lungs, 
might then have been the souree from which transient Invasions of the blood stream oc 
curred, resulting in the genesis of the other lesions described. In support of this theory, 
the appearance of the roentgenograms suggests the presence of an older infiltration in 
the upper right lung field from which the laryngitis might have arisen as a complication 
The first explanation, based on the more common pathogenesis, appears the more likely 

The final results of treatment in this patient, although for the most part slow in onset, 
were extremely gratifying. Lesions of the larynx and anus showed the usual prompt re- 
sponse to streptomycin. The lung lesions took considerably longer, but gradually cheared 
almost completely, perhaps confirming thereby the impression that the lesions were hema 
togenous. The renal lesion relapsed after initially improving, and finally required neph 
rectomy, as would be expected. The subcutaneous tuberculous mass was excised early in 
the course of treatment and never gave rise to further difficulty The result obtained im 
the eve was especially impressive as such lesions prev iously invariably led to ocular de 
struction (11 

The widespread character of the disease, the unusual types of tuberculosis exemplified, 
and the subacute course make this case of more than usual interest. The steady but slow 
improvement under antimicrobial therapy was probably due in good part to the action 
of streptomycin upon the various lesions themselves, and perhaps also to the prevention 
of further episodes of bacillemia by the healing of the causative focus promoted by the 
drug. The special problems which arose because of the widely different tissues attacked 
made necessary a prolonged multiple therapeutic approach which required the services 
of a team of consultants in fields other than tuberculosis in order to achieve the satisfac 


torv result obtained. 


SUMMARY 


A case report is presented ofa patient with chronie miliary tuberculosis, in: whom 
lesions were present in the eve, anus, subcutaneous tissue, larvnx, kidney, and lungs 
Following administration of streptomycin and surgies! treatment of the eve and kidney 
all lesions exhibited a sutistactory response 


The features of chronic miliary tuberculosis are discussed briefly 
SUMARIO 


Granulia Cronica 


Ista historian elinies dle un entfermo con granuiia eroniea, en que ibia presentes 


lesiones en el ojo, ano, tejido subcutaneo, laringe, rinon vy pulmones. A continuse ion de la 
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administracién de estreptomicina y del tratamiento quirtirgico del ojo y rihdén, todas las 


lesiones manifestaron una respuesta 


Repasanse brevemente las caracteristicas de la granulia crénica. 
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Antihistaminics and the Tuberculin Reaction 


During the past two vears the subject of antihistaminics and the tuberculin 
reaction has appeared in the Review six times, either as an original article or asa 
letter to the editors, not to mention the several abstracts on the subject which 
have been printed. A perusal of these articles leaves the reader confused by the 
contradictory character of the reported results and with a desire for a definite 
answer to the question as to whether or not the administration of antihistaminic 
drugs does have an effect on the tuberculin reaction. 

A definitive answer could probably be given if there were available a back- 
ground of fundamental research based on experimental animals. Unfortunately 
the one carefully documented study of the effect of antihistaminies on the tuber- 
culin reaction of tuberculous guinea pigs (Am. Rev. Tubere., 1948, 57, 504) can- 
not be used as a basis of comparison with the studies in man since the antihista 
minie (Benadryl) was given parenterally and in relatively enormous doses (50 
mg. per kg.). In all of the studies on humans the various antihixtaminies have 
been given by mouth. 

A possible explanation for the varied results reported following the trial of 
antihistaminies in man is that different drugs have been used. One could not pre- 
dict that an effeet of one of these compounds could be duplicated by another 


compound of this group. Furthermore, the dose of drug employed and the length 


of time it Was administered have varied markedly. 

The suggestion has been made that one would not expect drugs recommended 
for use in the anaphylactic type of allergic reaction to have much effeet on the 
delayed, tuberculin type of reaction. This is the point of view of the majority of 
the articles already printed in the Review and would lead one to agree with the 
writers of the article in the current number that “Antihistaminie medications in 
the usual clinieal dosages ... have no effect on the tuberculin test... 2” 

The possibility that long-continued therapy with antihistaminics may depress 
the level of skin sensitivity to tuberculin has been coupled with the more im- 
portant claim of a beneficial effect on the course of pulmonary tuberculosis in a 
number of cases (Ann. Allergy, 1949, 7, 306). This claim must be viewed with the 
proper scientific skepticism. The antihistaminic drugs in general are known to 
have an atropine-like effect, and any observed decrease in the cough or the 
amount of sputum produced by a patient might be due to this side effect. At- 
tempts to evaluate the “sense of well-being” of the patient and changes in the 
roentgenogram are notoriously difficult. Those who have had experience in 
evaluating the merits of streptomycin therapy in tuberculosis realize the long and 
difficult road to be traversed before any chemotherapeutic agent can be accepted 
as beneficial in the treatment of tuberculosis. 

C. Wooprvurt 
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Medical Section of the National Tuberculosis Association 


Report of Dr. H. McLeod Riggins, Chairman of the Committee on Medical 
Research and Therapy, Read at the Annual Meeting, April 24-28, 1950 


In the past several vears, particularly during the administrations of Dr. Howard W. 
Bosworth, Dr. H. Corwin Hinshaw, and Dr. Kirby 8. Howlett, important reorganization 
and remarkable expansion of the activities of the American Trudeau Society have taken 


place. This has been true especially with regard to medical research, including the estab 


lishment of teaching and research fellowships. Under the able direction of Dr. Esmond 
R. Long there has been progressive expansion of the entire medical research program. 
Because of the importance of this phase of the work, in the future the Society may wish 
to consider presentation to the Council and possibly to the Business Session of the Society of 
the reports of the subcommittees of the Committee on Medical Research and Therapy 
by the individual chairmen 

The Committee on Medical Research and Therapy has held two meetings during the 
vear. The first session was held in New York on November 18, 1949. It consisted of two 
sessions. The first was a joint session, with investigators receiving grants from the National 
Tuberculosis Association. Twenty-five investigators reported on their projects, and there 
was lively discussion of the research being carried out. The joint sessions have proved 
most valuable and offer an opportunity for the Committee to be brought up to date on 
the progress of the research program of the Association and afford the investigators a 
chance to discuss with other workers problems of mutual interest. 

An executive session of the Committee was also held on November 1S, 1949 at which 
time the chairmen of the subeommittees presented their reports, consideration was given 
to applications for grants and fellowships, and a medical research budget was drafted for 
the fiseal vear 1950-1951. In addition, other pertinent matters were considered 

The second meeting of the Committee on Medical Research and Therapy and certain 
of its subcommittees was held on April 22, 1950 in Washington, D.C. The following sum 


mary report is of the parent committee and its subcommittees: 


Commiatter on Ve dical Re and The rapy 


For the fisenl] vear 1950-1951, 20 renewal grants and 6 new grants amounting 
to S137 060 were recommended by the Committee. Subsequently this budget was approved 
by the Board of Directors of the National Tubereulosis Association, and an additional 
$10,000 was made available for activation of new projects which might come to the atten 
tion of the Committee during the vear. At its meeting on April 22, 1950, the Committee 
gave consideration to applications for grants-in-aid received since November LO49. Six 
such grants were recommended for activation at a total cost of SIS.SO5, the difference 
hetween that sum and the addition granted by the National Tuberculosis Association 
Board of Direetors to be eovered by savings from last vear’s budget and anticipated 
further contributions from the state and loeal affiliates. In addition, it was voted to 
recommend that a renewal contribution of S500 be made to the National Society for 
\edieal Research. Two California research projects, finaneed entirely by the California 
(ssociation, were endorsed by the Committee. Might applications for research grants were 


hot ipproved 


a: 


AMERICAN TRUDEAU SOCIETY 557 


It is especially gratifying to report that from April 1, 1947 to April 1, 1950 contribu- 
tions for research from affiliated associations of the National Tuberculosis Association 
have amounted to approximately $160,000. An accounting of these funds has been pre- 
sented to the Council and Business Session from time to time in previous reports of the 
Committee. The National Association has continued to contribute at least $100,000 
to the Medical Research budget (for the fiscal year 1949-1950 it allocated $112,000). The 
balance of the budget is made up from the Medical Research Fund, consisting mainly of 
contributions from affiliated associations. The Council will be interested to know that 
several state tuberculosis associations have already begun to contribute one per cent of 
their Christmas Seal funds on a voluntary basis. 


The Fellowship Board 


The Fellowship Board, under the chairmanship of Doctor Riggins, held two meetings 
during the year. At the first meeting, held on November 17, 1949, four renewals and one 
six-month fellowship were approved. In addition, two undergraduate fellowships for 
study with Dr. Guy Youmans at Northwestern Univers:ty and Dr. Stuart Mudd at the 
University of Pennsylvania, respectively, were recommended, in accordance with a pre- 
vious recommendation of the Laboratory Subcommittee for establishment of fellowships 
in laboratory research. The Fellowship Board recommended also that two fellowships be 
established in cooperation with the Division of Medical Sciences of the National Research 
Council on a basis comparable to fellowships administrated by the Council for other agen- 
cies, such as the National Foundation for Infantile Paralysis and the American Cancer 
Society. One unallocated fellowship was recommended for activation during the year, 
pending selection of a qualified candidate. The total cost of the fellowships recommended 
by the Board at its November meeting, and subsequently approved by the Board of Di- 
rectors of the National Association, amounted to $23,000 for one year. 

In accordance with the recommendation of the Subcommittee on Medical Schools and 
Hospitals, the Fellowship Board recommended at its November meeting that $26,000 
be added to the budget for 1950-1951, provided funds were available, for establishment 
of 10 teaching-resident fellowships. These fellowships would be on a financial basis com- 
parable to Public Health Service fellowships in this category, to be awarded to promising 
residents in internal medicine who wish to spend one year of their residency in study, 
teaching, and clinical research in diseases of the chest. The Fellowship Board recom- 
mended also that other sources of funds be explored, viz., state and local tuberculosis 
associations. In addition, it recommended that affiliated associations be requested to con- 
sider continuation of certain teaching-resident fellowships, from the financial point of 
view, originally established with funds from the National Association, provided contin- 
uation of the applicant’s training is desirable. Subsequently the Board of Directors ap- 
proved a sum of $20,000 for teaching-resident fellowships for the fiscal year 1950-1951. 

At its meeting on April 22, 1950, the Fellowship Board considered new applications 
and voted to recommend that two teaching-resident fellowships of $2,600 each be 
activated. The first such fellowship awarded was to Dr. Oscar Ellison of Freedmen’s 
Hospital, Washington, D. C., who has elected to spend a year of residency training under 
Dr. C. F. Wilkinson at New York University. The second is for Dr. A. Winifred Phillips, 
now at Stony Wold Sanatorium, New York, who wishes to work for one year in the Belle- 
vue Hospital Chest Service under Dr. J. Burns Amberson. The Fellowship Board recom- 
mended that the remainder of funds for teaching-resident fellowships be subject to use 
for prospective candidates during the year. It also recommended that the Director and 
the Chairman of the Committee on Medical Research and Therapy be given power to act 
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for the Board, that the Director consult with the Chairman of the Subcommittee on Med- 
ical Schools and Hospitals with respect to selection of qualified candidates, and that he 
obtain the names of suitable applicants from the heads of certain departments in teach- 
ing centers. Proper publicity for the teaching-resident fellowship program, through the 
Buwuettn of the National Tuberculosis Association, Tae AMERICAN Review or TUBERCU- 
Losis, and through other channels, was left in the hands of the Chairman of the Commit- 
tee and the Director of Medical Research and Therapy. 
The Clinical Subcommittee 

The Clinical Subcommittee, under the chairmanship of Dr. William B. Tucker, held 
two meetings: one on November 17, 1949 in New York City, and one on April 20, 1950 
in St. Louis. 

The major activities of this subcommittee for the year were as follows: 

1. Preparation of a statement on the “Current Status of Drug Therapy in Tubercu- 
losis,” which appeared in the March issue of Tae American Review or Tuper- 
cuLosis (1950, 61, 436). 

2. Consideration of the following projects: 

a) A retrospective study of the therapy of pulmonary tuberculosis 

b) The sponsoring of regional interstate conferences similar to those held at Pem- 
bine, Wisconsin 

c) A study of the problem of sudden or accidental death during the administration 
of pneumoperitoneum 

d) A study of the comparative therapeutic efficacy and toxicity of streptomycin 
and dihydrostreptomycin sulfate. 

The Clinical Subcommittee recommended that these projects be given further con- 
sideration by the incoming Clinical Subcommittee if the projects were approved by the 
parent Committee. The parent Committee approved, in principle, further consideration 
of items a, b, and d, as recommended by the subcommittee, but disapproved the recom- 
mendation in item ec. 


The Laboratory Subcommittee 


The Laboratory Subcommittee, under the chairmanship of Dr. Martin Cummings, 
met on November 17, 1949 in New York City, and on April 22, 1950 in Washington, D.C. 

The major emphasis of this subcommittee was placed on the laboratory aspects of the 
chemotherapy of tuberculosis and on newer diagnostic methods and procedures. 

It was the consensus that para-aminosalicylic acid in combination with streptomycin 
or dihydrostreptomycin appears to delay the emergence of streptomycin- or dihydrostrep- 
tomycin-resistant tubercle bacilli. Laboratory observations concerning neomycin were 
summarized as follows: 

1. Tuberele bacilli become resistant to neomycin tn vitro. 

2. Neomycin is effective against streptomycin- and dihydrostreptomycin-resistant 
straine of tubercle bacilli in vitro and in vwwo. 

3. Preliminary animal protection tests indicate neomycin is not as effective as strep- 

tomycin against experimental tuberculosis in animals. 

4. Neomycin is not effective against animals infected with neomycin-resistant organ- 

isms. 

The subcommittee made the following recommendations with regard to the thiosemi- 
carbazones: 
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1, That investigations now being conducted to determine the toxic and pharmacologic 
properties of these compounds both in animals and in humans be continued. 

2. That methods to determine the sensitivity of tubercle bacilli to the thiosemicar- 
bazones be perfected, since, as yet, no basic bacteriologic information concerning 
sensitivity studies is available. Methods of determining blood levels of these drugs 
are available. 

The subcommittee believes that evidence presently available is not sufficient to deter- 
mine the usefulness and reliability of the hemagglutination test, either as a diagnostic aid 
or as a measure of determining tuberculous sensitivity. The test is promising, however, 
and warrants further study. 

The subcommittee is of the opinion that it is too early to draw definite conclusions 
concerning the laboratory aspects of the treatment of tuberculosis with terramycin, my- 
comycin, and viomycin. 

The subcommittee recommends that the report of the previous Laboratory Subcom- 
mittee dealing with streptomycin sensitivity tests be considered for publication in Diag- 
nostic Standards or, preferably, as a separate report to appear in Taz AMERICAN Revikw 
or TUBERCULOSIS. 


The Subcommittee on Immunology 


During the year the Subcommittee on Immunology, under the chairmanship of Dr. 
E. P. K. Fenger, held one meeting in New York City, viz., on November 17, 1949. 

Progress reports on BCG studies by the Public Health Service were presented to the 
Committee by Dr. Robert J. Anderson, Chief of the Division of Tuberculosis, and a report 
on Canadian studies was given by Dr. Robert G. Ferguson. 

“Minimum Requirements of BCG Vaccine,”’ prepared by the Division of Biologics 
Control of the Public Health Service, was reviewed by all of the subcommittees and the 
parent committee and the suggested revisions were forwarded to the Division by Dr. H. 
McLeod Riggins, Chairman of the Committee on Medical Research and Therapy. 

The committee voted to recommend that the Committee on Medical Research and 
Therapy consider establishment of a high priority for the promotion and development 
of a stable dried BCG vaccine which would meet certain minimum requirements, and 
that laboratory and clinical research in this field be expanded in cooperation with the 
U.S. Public Health Service. 

Dr. E. P. K. Fenger, Chairman of the subcommittee, collected the following informa- 
tion from the three laboratories producing BCG vaccine on the amount of BCG vaccine 
distributed during the past year. 

Dr. Joseph D. Aronson of The Henry Phipps Institute, Philadelphia, stated that with 
few exceptions the Institute does not provide BCG vaccine outside the state of Pennsyl- 
vania. It has, however, provided BCG vaccine to the United States Indian Service. From 
July 1, 1949 to January 28, 1950, 3,438 persons have been vaccinated in the state of Penn- 
sylvania with its vaccine. 

Dr. Konrad Birkhaug of the Health Department of the state of New York stated that 
the Health Department cannot provide BCG vaccine outside the state of New York ex- 
cept for a few specified Public Health Service projects. It has provided the Philippine 
Islands with 2,000 doses of vaccine weekly for thirty-eight weeks and a Puerto Rico proj- 
ect with 10,000 doses weekly for twenty-four weeks. During 1948 and 1949, 6,596 vac- 
cinations were performed in New York State. 

Dr. Sol Rosenthal of the Tice Laboratories, Chicago, Illinois, reported that during the 
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year the Tice Laboratories supplied BCG vaccine to 103 institutions. The recipients are 
located in 16 states, 2 territories, and the District of Columbia. During the year 350 ship- 
ments, sufficient to vaccinate 168,272 individuals, were made by the Tice Laboratories. 


The Subcommittee on Pulmonary Function Tests 


The Subcommittee on Pulmonary Function Tests, under the chairmanship of Dr. Her- 
bert C. Maier, held one meeting during the year, viz., on November 17, 1949 in New 
York City. The major activity of the subcommittee was the formulation of recommenda- 
tions on pulmonary function tests for tuberculosis hospitals and sanatoriums. The com- 
mittee pointed out that the more important laboratory tests for pulmonary function are 
the following: 

1. Determination of pulmonary volumina 

a) Vital capacity 
b) Residual air 

2. Maximum breathing capacity 

3. Exercise tests 

4. Bronchospirometry 

5. Gas analyses. 

The subcommittee considers the following to be the minimum requirements in evaluat- 
ing pulmonary function: 

1. A careful analysis of the history and findings on complete physical examination 

2. A fluoroscopic examination which attempts to evaluate the magnitude, speed, and 

distribution of pulmonary ventilation 

3. Evaluation of inspiratory and expiratory chest roentgenograms 

4. Determination of the maximum breathing capacity 

These tests can be performed in any hospital or sanatorium dealing with diseases of 
the chest and will yield sufficient information for the management of the great majority 
of cases. 


Doctor Long reports that research projects in progress, or contemplated for the next 
fiscal year under the auspices of the Committee on Medical Research and Therapy and 
aided by grants from the National Tuberculosis Association, lie in the following fields: 

1. Chemistry of tubercle bacilli: Studies are now in progress on the lipids, carbohydrates, 
and proteins of tubercle bacilli and of the culture medium after growth of bacilli. 

2. Bacteriology: Projects include development of improved culture media, maintenance 
of standard strains of bacilli, methods for measuring drug resistance of bacilli, and im- 
portant studies on the genetics of tubercle bacilli in relation to drug resistance and viru- 
lence. 

3. Pathology, immunology, and pathogenesis of tuberculosis: Studies are in progress on 
native and acquired resistance to tuberculosis, factors responsible for caseation, lique- 
faction, and bronchogenic spread of the disease, the sensitizing effects of various fractions 
of the tubercle bacillus, changes in the blood in tuberculosis, and the problem of calcifica- 
tion in tuberculosis and other diseases. 

4. Clinical research: Studies in this field include chemotherapy of tuberculosis, com- 
parison of the effects of bed rest and other forms of treatment, and the measurement of 
pulmonary function, including changes in function with collapse therapy. 


Geographic Allocation of Research Grants and Fellowships 


Doctor Long also informs us that a total of thirty-six research projects and sixteen 
research fellowships were approved for the fiscal years 1949-1950 and 1950-1951. The 
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fifty-two sponsored investigations thus comprised are distributed in nineteen states and 
the District of Columbia as follows: Maine, 1; Massachusetts, 1; Connecticut, 3; New 
York, 11; Pennsylvania, 7; Maryland, 3; District of Columbia, 3; Virginia, 1; North 
Carolina, 3; Georgia, 1; Tennessee, 1 ; Texas, 1; Indiana, 2; Illinois, 2; lowa, 1; Wisconsin, 
1; Minnesota, 1; Colorado, 2; Washington, 1; California, 6. On a regional basis, these may 
be grouped as follows: East Coast, 29; South, 7; Middle West, 7; West and West Coast, 


“ addition to the above are two fellowships to be administered by the National Re- 
search Council. Geographic location of these must await selection of qualified candidates. 
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CLINICAL STUDIES, TUBERCULOSIS 


Treatment of Cavities.—The aim of this 
study has been to compare the results obtained 
by thoracoplasty with those obtained by ex- 
trapleural pneumothorax. Among the 944 pa- 
tients included, 588 were male and 406 female. 
Extrapleural pneumothorax alone was per- 
formed in 539 patients while thoracoplasty 
alone was done on 373 patients. The majority 
of the thoracoplasties were performed in two 
or three stages. Apicolysis, eitherextrapleurally 
or extrafascially, with removal of the trans- 
verse processes was done in nearly half of the 
cases. Extrapleural pneumothorax was per- 
formed to obtain selective collapse. When the 
cavitation was exclusively in the upper lobe, 
this was separated from the lower lobe in the 
interlobar space in more than 100 instances. 
By this technique, sound lung was spared. Ina 
large series of cases, the newly created extra- 
pleural space was filled with a one per cent 
solution of sodium citrate which was gradually 
withdrawn and replaced with air. High posi- 
tive pressures (to plus 30 cm. or more of 
water) were used to maintain the extrapleural 
pneumothorax space. This technique as a rule 
resulted in clear extrapleural cavities with 
little or no fibrin and few clots, but caused 
excessive bleeding in many cases. The substi- 
tution of sodium chloride solution with peni- 
cillin was more satisfactory, but fibrin and 
clots in the extrapleural space were more 
troublesome. Extrapleural pneumothorax re- 
fills were usually maintained for at least three 
years. Extrapleural pneumothorax has been 
the procedure of choice in the operative col- 
lapse therapy of pulmonary tuberculosis; tho- 
racoplasty is preferred when a large cavity 
near the surface of the lung increases the risk 


of bronchopleural fistula. Thoracoplasty is also 
indicated when a high degree of fibrotic con- 
traction exists. Finally, geographic considera- 
tions may make thoracoplasty preferable to 
extrapleural pneumothorax. In patients re- 
quiring bilateral operative collapse therapy, 
better late results with far less risk have been 
obtained with extrapleural pneumothorax. The 
late results among the bad and desperate risk 
cases have also been better and the mortality 
much lower after extrapleural pneumothorax. 
Among the favorable and satisfactory risk 
cases, the healing of cavities and the number 
of patients becoming abacillary have been 
nearly identical for the thoracoplasty and 
extrapleural pneumothorax patients; the op- 
erative risk has been about the same. Never- 
theless, in the great majority of cases extra- 
pleural pneumothorax is preferred since it is 
less radical, the bony chest wall is saved, and 
no deformity results. The risk of a residual 
cavity is less and the collapse of the diseased 
lung is better than that obtained with the 
average thoracoplasty; as a rule, it can be 
made more selective. Extrapleural pneumo- 
thorax is to some extent reversible, which is 
an advantage in the event of a contralateral 
relapse. The chief disadvantages of extra- 
pleural pneumothorax are the risk of broncho- 
pleural fistulae, a serious and usually fatal 
complication, and the development of tuber- 
culous empyemata. The most frequent 
pulmonary complication in the operative 
treatment of pulmonary tuberculosis is the 
exacerbation of tuberculous foci which were 
present before treatment. Bronchogenic dis- 
semination is also frequent. Such pulmonary 
complications were more frequent after tho- 
racoplasty (17.1 per cent) than after extra- 
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pleural pneumonolysis (7.5 per cent). 
Moreover, the pulmonary complications have 
been more malignant, with a relatively greater 
mortality, after thoracoplasty. The incidence 
of tuberculous empyemata following extra- 
pleural pneumothorax was 12.1 per cent while 
bronchopleural fistulae complicating extra- 
pleural pneumothorax occurred in 4.7 per cent 
of the cases. It is of interest that, in 630 
attempts to perform an extrapleural pneumo- 
nolysis, the procedure was not possible in 21 
instances, in 19 cases because of adhesions 
and in 2 cases because of bleeding. —On treat- 
ment of tuberculous cavities by extrapleural 
pneumothorax and thoracoplasty, M. Seip, Acta 
tuberc. Scandinav., 1949, Supplement, 19.— 
(K. T. Bird) 


Phrenic Crush and Pneumoperitoneum.— 
The mechanical effects of unilateral phrenic 
paralysis supplemented by pneumoperitoneum 
were studied roentgenographically in 80 cases. 
In 40 patients with left phrenic paralysis, 
study of the left side showed an average dia- 
phragmatic rise of 8.1 cm. and an average 


reduction in the apical-basal (a-b) diameter of 
33 per cent. On the right, there was an average 
rise of 2.6 cm. and an average reduction of 
11.1 per cent. There was an average medias- 
tinal shift to the right of 1.5 em. With right 
phrenic paralysis, study of the right side 
showed an average rise of 7.7 cm. and an 
average reduction of 33.2 per cent. On the left, 
there was an average rise of 2.4 cm. and an 
average reduction of 9.4 per cent. There was 
an average mediastinal shift to the left of 
1.6 em. The mediastinal shift may include a 
tracheal shift. There may also be cardiac 
rotation, especially with a left phrenic crush. 
The effect on the diseased lung is mechanically 
superior, combined with phrenic crush and 
pneumoperitoneum, as compared to phrenic 
paralysis alone. The effect of pneumoperito- 
neum alone on the unparalyzed side is much 
inferior to that of phrenic paralysis. The 
mediastinal shift and reduction of the a-b 
diameter on the unparalyzed side are both 
collapse measures for the “good” lung. The 
extent of diaphragmatic elevation is unaffected 


by the condition of the pleura.—A pico-basal 
diameters of the lungs and mediastinal shift 
in phrenic nerve crush and pneumoperit 
therapy, W. Fox, Thorazr, June, 1960, 5: 183.— 
(A. G. Cohen) 


Phrenic Crush and Pneumoperitoneum.— 
As has been noted in a previous article, phrenic 
crush and pneumoperitoneum result in a shift 
of the mediastinum away from the paralyzed 
side. This causes an increase in the side-to- 
side dimensions of the lung on the paralyzed 
side. There is also a compensatory motion on 
that side. These phenomena are not particu- 
larly beneficial and help to explain the un- 
predictable results of these procedures. Con- 
versely, the narrowed side-to-side dimension 
on the unparalyzed side is a form of collapse 
therapy for the lesions on that side.—A modi- 
fied conception of phrenic nerve crush and 
pneumoperitoneum therapy, W. For, Thoraz, 
June, 1950, §: 194.—(A. G. Cohen) 


Pneumothorax for Tuberculosis.—Eight 
cases are reported of recurrent nontuberculous 
spontaneous pneumothorax appearing as a 
complication of artificial pneumothorax for 
tubercuiosis. There were no effusions. In some 
cases tension developed. The etiology is be- 
lieved to be similar to that of cases of spon- 
taneous pneumothorax in otherwise healthy 
individuals, viz., ruptured emphysematous 
blebs, et cetera. Thoracoscopy should be per- 
formed. Usually it is necessary to discontinue 
the pneumothorax and select other forms of 
treatment for the tuberculosis. Therefore, 
pleurodesis is rarely indicated.— Recurrent non- 
tuberculous spontaneous pneumothorar. A com- 
plication of artificial pneumothorar therapy of 
pulmonary tuberculosis, M. B. Paul, Brit. J. 
Tuberc., April, 1950, 14: 44.—(A. G. Cohen) 


Spontaneous Cavity Closure._-The rate of 
spontaneous cavity closure was studied in 7' 
men selected from 3,000 treated in an Italian 
high-altitude sanatorium. The group under 
study included patients with old or recent 
cavities, in good or poor general condition. 
In all, pneumothorax could not be instituted; 
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no surgical treatment was planned, or there 
was some contraindication to any kind of 
surgical treatment. There was clinical and 
bacteriological evidence of cavity closure, con- 
firmed by a standard chest film, in 39 cases. 
Tomographic examination showed, however, 
small residual cavities on one or, at most, on 
2 sections in 30 cases. In the remaining 9 cases 
there was no evidence of cavitation on tomo- 
graphic examination. In 24 cases the reduction 
in the size of the cavity was more rapid at the 
beginning and slower as the size of the cavity 
was reduced by two-thirds. In 5 cases the 
cavity disappeared within a few weeks and in 
10 cases the rhythm of cavity closure did not 
follow a definite pattern. In 7 cases of recent 
cavities the diminution of the clinical signs, 
the conversion of the sputum, and the radio- 
graphic clearance occurred in three to fifteen 
months. In 23 cases of older cavities the heal- 
ing process took considerably longer. Tue 
cavity closure, confirmed by tomographic ex- 
amination, occurred, therefore, in a little over 
one per cent of the cases under study. This 
discrepancy between this low rate, confirmed 
also by post-mortem studies, and much higher 


rates reported by others, may be due to the 
lack of tomographic control.—La guarigione 
spontanea delle caverne tuberculari: Meccanismo 
e frequenza, V. Baroni & L. Vallegiani, Arch. 
“E. Maragliano”’ pat. e clin., September-Oc- 
tober, 1949, 4: 985.—(L. Molnar) 


Eyegrounds in Pulmonary Tuberculosis.— 
Systematic ophthalmoscopic examination of 
591 tuberculous individuals revealed 31 cases 
(5.2 per cent) of definitely tuberculous lesions 
and 20 additional instances where such lesions 
could be suspected. The highest incidence was 
in a group of 20 patients with typical miliary 
tuberculosis, 10 of whom had ocular lesions. 
Among 90 patients with pulmonary tubercu- 
losis and extrapulmonary lesions, 9 ocular 
cases were found; 11 cases were noted in a 
group of 270 patients with hematogenous 
lesions and only one in a group of 211 patients 
with pulmonary tuberculosis alone. The lesion 
most frequently found was a solitary tubercle 
or conglomerate tubercles of the choroid; in 


one patient scleral lesion was present, in 
ancther a tuberculous ulcer of the tarsal con- 
junctiva, and in 2 others, exudative retinitis 
were found. Fundal examination is important 
because the ocular lesions reproduce the evolu- 
tion of tuberculous lesions in organs inaccessi- 
ble to direct observation; it is also important in 
the streptomycin treatment of meningitis as a 
control of the results; finally, it may be im- 
portant in the differential diagnosis of nodular 
lung lesions such as carcinomatosis, stasis, and 
silicosis.—Primeros resultados de la investiga- 
cion seriada de fondo de ojo en los tuberculosos 
pulmonares, J. A. Renedo & R. Renedo, Rev. 
espafi. de tuberc., November, 1949, No. 176: 
763.—(L. Molnar) 


Pelvic Tuberculosis in the Female.—<A ten- 
year study yielded 22 women, varying in age 
from fourteen to forty years, with pelvic 
tuberculosis. With 9,717 admissions to the 
gynecological service, these 22 cases gave an 
incidence of 0.23 per cent. One-fourth of the 
patients in the present series had tuberculous 
lesions demonstrable in the chest roentgeno- 
grams. Genital tuberculosis involved the pelvic 
organs in the following order: Fallopian tubes, 
90 per cent; ovaries, 30 per cent; cervix, 5 per 
cent; vagina and vulva, 0.5 per cent. It is a 
descending infection, usually spreading down- 
ward from the Fallopian tubes. The origin of 
the pelvic tuberculosis usually is the lungs or 
the intestines. Hematogenous seeding from a 
pulmonary focus can implant tubercle bacilli 
which may remain dormant for varying pe- 
riods. Bacilli may also enter the pelvic organs 
by direct extension from the intestines or the 
mesenteric nodes. The diagnosis of pelvic 
tuberculosis is suggested by persistent lower 
abdominal pain and tenderness accompanied 
by low-grade fever which does not respond to 
the ordinary treatment of pelvic inflammatory 
disease of gonorrieal or postabortal origin. 
There may be loss of weight, anemia, men- 
strual disturbances, or vaginal discharge. Treat- 
ment of pelvic tuberculosis is surgical and 
should be as radical as good surgical judgment 
dictates. The presence of an active focus, 
especially in the lungs, will very often pre- 
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clude surgical intervention, however. Every 
case should be given the benefit of a course 
of streptomycin therapy.—Pelvic tuberculosis 
in the female, P. M. Murray, J. Nat. M. A., 
May, 1950, 42: 147.—(L. Hyde) 


Tuberculous Pericarditis.—Tuberculous 
pericarditis was highly probable but not proved 
in a patient with far advanced pulmonary 
tuberculosis, cavitation, left phrenic crush, 
and pneumoperitoneum. The lesion responded 
satisfactorily to streptomycin. There were two 
episodes of pericarditis with effusion seem- 
ingly following pneumoperitoneum refills. On 
both occasions during streptomycin therapy 
the temperature returned to normal within 
twelve to eighteen hours and there was marked 
improvement clinically and roentgenographi- 
cally within seven days. On the first occasion 
the sedimentation rate had become normal on 
the eighth day.—Tuberculous pericarditis 
treated with streptomycin, N. Lewin & A. 
Aronoff, Canad. M. A. J., July, 195063: 70.— 
(T. H. Noehren) 


Tuberculoma of the Diaphragm.—Up to 
1941 only 16 instances of benign or malignant 
primary tumor of the diaphragm had been 
recorded in the literature. A localized dia- 
phragmatic growth can be clearly demon- 
strated on roentgen examination in almost 
every case, and usually there is scarcely any 
difficulty in its detection. In the case pre- 
sented, a decisive, etiologic diagnosis was not 
possible in spite of the extensive studies be- 
cause of the rarity of such a tuberculous lesion, 
the absence of distinctive symptoms or signs 
of the disease, and the nonexistence of asso- 
ciated lesions of a similar nature elsewhere in 
the body. Changes in the right hilar region 
gave some hint as to the possibility of an 
inflammatory lesion. Kymography and diag- 
nostic pneumoperitoneum clearly delineated 
the lesion to be embedded in the diaphragm. 
This conclusion was verified by operation, and 
the diagnosis of a tuberculoma was thus settled. 
—Tuberculoma of the diaphragm, C. L. Tu & 
C. K. Hsieh, Am. J. Roentgenol., June, 1950, 
63: 822.—(T. H. Noehren) 


CLINICAL STUDIES, NONTUBERCULOUS 
DISEASES 


ACTH for Beryllium Granulomatosis.— 
Since beryllium granulomatosis is character- 
ized by excessive fibrous tissue and cellular 
reaction in the interalveolar septae and occa- 
sionally by hyperglobulinemia, an alteration 
of the disease process with the adrenocortico- 
tropic hormone (ACTH) was postulated. On 
that basis, a 27-year-old employee of a fluo- 
rescent lamp plant for two and one-half years, 
with symptoms and roentgenographic findings 
suggestive of the disease, was given ACTH, 
25 mg., 4 times a day for twenty-eight days. 
Increased aggressiveness and emotional in- 
stability finally necessitated discontinuance 
of the hormone. A striking improvement oc- 
curred as evidenced by the elinical response 
and improvement in roentgenograms and re- 
spiratory function studies. The response of this 
patient to ACTH demonstrated a temporary 
improvement and suggests that this disease 
is reversible. Regressions such as were demon- 
strated in this patient are regarded by the 
authors as unlikely to occur spontaneously.— 
The effect of adrenocorticotropic hormone 
(ACTH) on beryllium granulomatosis, B. J. 
Kennedy, J. A. P. Pare, K. K. Pump, & R. L. 
Stanford, Canad. M. A. J., May, 1950, 62: 
426.—(T. H. Noehren) 


Tuberculin Response in Sarcoid.—In order 
to clarify the absent or reduced ability to react 
to tuberculin, 71 proved cases of Boeck’s sar- 
coid with skin manifestations were studied. 
The diagnosis was made in all cases on the 
basis of microscopic examination of skin bi- 
opsy and was supported by associated mani- 
festations of the disease. Tuberculosis was 
eliminated by numerous cultures and animal 
inoculations. These 71 patients were tested 
with Pirquet’s reaction (2 scratches) and with 
tuberculin, 0.1 mg., intracutaneously. Nega- 
tive patients were further tested with tuber- 
culin, 1 mg., and eventually with 10 mg. 
Positive tuberculin reactions were found in 21 
(29.6 per cent) while in the other 50 patients 
no positive reaction was demonstrated; 14 of 
these were not tested with doses larger than 
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0.1 mg. Only 6 of the patients were under 
thirty years of age and 72 per cent were over 
forty when examined. Thus, even after the 
age of forty, two-thirds of the sarcoid pa- 
tients were tuberculin negative. Since 90 to 
100 per cent of the Norwegian population 
after the age of forty years is tuberculin 
positive, this large number of tuberculin-nega- 
tive sarcoid patients can hardly be explained 
on the grounds that they have escaped a 
primary tuberculous infection. Eleven (22 per 
cent) of the tuberculin-negative sarcoid pa- 
tients had radiologically demonstrable calcium 
deposits in the lungs or at the hilus. This also 
makes it improbable that the high frequency 
of negative tuberculin reactions in sarcoid 
patients is due to the fact that they have 
escaped tuberculous infection. The frequency 
of negative reactions must be due to the sar- 
coid disease itself. The absent or weak tuber- 
culin sensitivity is assumed to be due to a 
hitherto unknown chronic infection which 
causes an increased resistance to tuberculosis. 
Such resistance not only cures an original 
tuberculous infection, but is also able to pre- 
vent reinfection —Tuberculin sensitivity in 
Boeck’s sarcoid, R. Th. Bjérnstad, Acta tuberc. 
Scandinav., 1950, 24: 15.-(K. T. Bird) 


Splenic Sarcoidosis.—In 4 cases of marked 
splenomegaly due to Boeck’s sarcoid, the diag- 
nosis was not made before pathologic examina- 
tion. The spleen is the second most common 
site of involvement in the course of general- 
ized sarcoidosis. When the spleen is enlarged 
and other findings are insignificant, however, 
Banti’s disease or tuberculosis is usually diag- 
nosed. The 2 white women, one Negro woman, 
and one Negro man in the group presented 
marked splenomegaly as the predominant 
physical finding associated with weight loss, 
weakness, and various gastrointestinal com- 
plaints. The spleen was removed from all of 
the patients and a specimen of the liver was 
obtained from 2 of them. There were no 
deaths and one patient was alive 23 years 
after her operation. So far as could be deter- 
mined, lesions were predominantly limited to 
the spleen, although 3 patients had changes 


in the liver. No bone lesions were seen on 
roentgenographic examination and only one 
patient had lung lesions suggestive of sar- 
coidosis. Pathologically, the spleens were simi- 
lar except that one contained coarse nodules 
reminiscent of nodular cirrhosis of the liver. 
Microscopically these nodules were confluent 
tubercular lesions in uninvolved splenic tis- 
sue. The other spleens showed practically 
complete replacement of normal tissue by 
fairly discrete sarcoid tubercles, each repre- 
senting a circumscribed entity. “Asteroid 
bodies” or similar inclusions were found within 
giant cells in all 4 spleens. Sarcoid lesions 
occur almost exclusively in the spleen fre- 
quently enough to merit the consideration of 
sarcoidosis in the differential diagnosis of 
splenomegaly —Sarcoidosis of the spleen: Re- 
port of four cases with a twenty-three year follow- 
up in one case, S. Kay, Am. J. Path., May, 
1950, 26: 427.—(J. S. Woolley) 


Liver Biopsy in Sarcoidosis.—Three cases 
are presented in which the diagnosis of sar- 
coidosis was confirmed by liver biopsy. Lab- 
oratory evidence of liver disease was present 
in only one of these cases. This test may be of 
considerable importance in the sarcoid patient 
in whom, because of the absence of cutaneous 
lesions or of superficial lymphadenopathy, 
histologic studies are otherwise impossible. 
It is suggested that in patients with otherwise 
unexplained hilar lymphadenopathy needle 
biopsy of the liver may be a valuable ap- 
proach.—Liver biopsy in sarcoidosis, M. M. 
Baird, A. Bogoch, & J. B. Fenwick, Canad. 
M. A. J., June, 1950, 62: 562—(T. H. 
Noehren) 


Contraindications to Air Travel.—Air travel 
should not be attempted by persons with 
active pulmonary tuberculosis nor by those 
with hemoptyses even though their tuber- 
culosis is fibroid and quiescent. Patients with 
uncomplicated pneumothorax may in certain 
cases be allowed to fly at low altitudes. Acute 
pneumonias and pleurisies are absolute con- 
traindications. Emphysema is a relative con- 
traindication; each case must be studied care- 
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fully. In asthma, caution must be observed. 
Occasionally asthmatics with severe symptoms 
have made plane flights against advice and 
one of the author’s patients was apparently 
benefited by the experience. Another with a 
lung cyst survived a series of aerial acro- 
batics. Atelectasis is a relative contraindica- 
tion depending upon its extent and location 
and the result of airplane travel may be diffi- 
cult to predict. Bronchiectasis does not consti- 
tute a contraindication unless the lesion is 
large or accompanied by acute inflammation. 
Tumors are not contraindications if they do 
not interfere with normal respiration. The 
situation is different if there is marked com- 
pression of the lung, bronchial stenosis, or 
metastasis of a malignant growth. After tho- 
racoplasty in which not more than 5 ribs have 
been removed and respiratory function has 
not been compromised, successful flights have 
been made without harm to the patient. 
Pneumonectomy may be considered an abso- 
lute contraindication. Some patients who have 
had lobectomies may be allowed to fly under 
suitable conditions. Airplane flights have been 
used as a treatment for whooping cough and 
the effects have been satisfactory in some 
cases.—Possibilités et contre-indications du vol 
en avion chez les malades atteints d’affections 
broncho-pleuro-pulmonaires, P. Weiller, Le 
Poumon, March-April, 1960, 6: 113—(A. T. 
Laird) 


Lung Changes from Nitric Oxide.—This is a 
report of 4 cases of acute intoxication from 
nitric oxide with pulmonary changes, one of 
which was complicated by pulmonary edema 
and terminated by death. Similar cases were 
observed by other Italian authors during the 
recent war. Owing to the shortage of copper 
sulfate, Italian wine growers prepared it them- 
selves. They had no adequate protection from 
the harmful effects of the fumes of nitric 
oxide and its derivatives which were given 
off in the process. The clinical course of the 
3 patients who survived was very similar and 
was characterized by transitory malaise, burn- 
ing in the throat, dyspnea, and dry cough 
immediately after breathing the gas. After 


an asymptomatic period of a few days to a few 
weeks, cough, dyspnea, chest pain, fever, and 
perspiration appeared. The cough, dry at first, 
became productive later, often with blood- 
streaking or frank hemoptysis. The patient 
usually sought medical advice because of this 
latter symptom. The physical examination of 
the chest was of little help in the diagnosis. 
The blood count showed a normal white count 
with neutropenia and relative lymphocytosis. 
Radiologic examination of the chest in the 
cases reported here and in cases described by 
other Italian authors revealed 3 types of 
lesions: (1) accentuation of the bronchovascu- 
lar markings, (2) miliary dissemination, and 
(8) patchy bronchopneumonic infiltration. It 
is thought that the accentuation of the bron- 
chovascular markings is due to blockage of the 
lymphatic circulation, the miliary nodules are 
the expression of a productive tissue reaction, 
and the bronchopneumonic infiltration corre- 
sponds to exudative lesions. Breathing nitric 
oxide in low concentrations over a long period 
appeared to cause the nodular reaction, while 
inhaling large quantities of the gas in a short 
time seemed to produce the bronchopneumonic 
pattern. Probably the three types of reaction 
are different phases of the same process. The 
fact that many ambulatory cases with long 
exposure to high concentrations of the gas 
showed only slight radiologic changes sug- 
gests that individuals differ in their resistance 
to the agent. The diagnosis was based mainly 
on the occupational history of the patient. 
With the end of the copper shortage, no new 
cases were observed.—Quadri pseudomiliarici 
nella intossicazione acuta da gas di ipoazotide, 
G. Rolle, Arch. “E. Maragliano” pat. e clin., 
March-April, 1948, 3: 589-—(L. Molnar) 


Cardiopulmonary Schistosomiasis.—Bilhar- 
zic infestation of the lungs (“cardiopulmonary 
bilharziasis” or “bilharzic cor pulmonale’’), 
secondary to intestinal infestation with Schis- 
tosoma mansoni or urinary infestation with 
Schistosoma haematobium is not rare in Egypt. 
Seven cases of cardiopulmonary schistosomia- 
sis are described. Obliterative arteriolitis in 
the lung is caused by the bilharzia ova. This 
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causes a rise in pulmonary blood pressure, 
hypertrophy of the right ventricle, and right- 
heart failure. The greatest incidence is be- 
tween 12 and 35 years of age. The disease is 
more common in men than in women. Symp- 
toms are those of congestive heart failure; 
hemoptysis, asthma, cyanosis, clubbing, and 
eosinophilia may occur. Roentgenograms re- 
veal enlargement of the right ventricle and 
mitral configuration of the heart. Fine 
mottling may be seen in the lungs. Electro- 
cardiographic changes characteristic of right 
ventricular strain may appear. Hepatospleno- 
megaly is present and bilharzia ova may be 
found in the stool. The following diseases may 
simulate bilharzic cor pulmonale: (1) rheu- 
matic mitral incompetence, (2) patent interau- 
ricular septum, (3) patent ductus arteriosus, 
(4) cardiac type of beri beri. The treatment 
consists of the administration of antimony 
which, however, is contraindicated in the pres- 
ence of cardiac failure—The syndrome of car- 
diopulmonary schistosomiasis (cor pulmonale), 
M. Radwan Kenawy, Am. Heart J., May, 
1950, 39: 678.—(G. C. Leiner) 


Acute Cor Pulmonale.—Cor pulmonale may 
be produced by causes other than pulmonary 
emboli. It is caused by a sudden increase of 
the resistance in the pulmonary circulation 
in patients in whom the right ventricle has 
been working under increased strain for some 
time. A 36-year-old Negro woman was ob- 
served who died from a bronchogenic car- 
cinoma. There was marked constriction of the 
left pulmonary artery by annular infiltration 
of the tumor, atelectasis of most of the left 
upper lobe, metastases throughout both lungs, 
and paralysis of the left hemidiaphragm. An 
electrocardiogram taken twenty-four hours be- 
fore death was typical of acute cor pulmonale. 
The second case was that of a 21-year-old 
white woman with bilateral, far advanced, 
pulmonary tuberculosis who underwent a two- 
stage thoracoplasty. After the second stage 
there was complete collapse of the left upper 
lobe and splinting of the entire left chest. 
Pneumonia in the right lower lobe and myo- 
carditis developed. The electrocardiogram 


taken immediately before death showed the 
signs of acute cor pulmonale. Some of the 
electrocardiographic changes of acute cor pul- 
monale are caused by dilatation of the right 
ventricle and rotation of the heart, others by 
myocardial ischemia.— Acute cor pulmonale in 
the absence of pulmonary embolism, I. Mack, 
R. Harris, & L. N. Katz, Am. Heart J., May, 
1950, 39: 644.—(G. C. Leiner) 


Antihistaminic Drugs for Colds.—Antihista- 
minic drugs in doses advertised as effective 
were used without success in the treatment of 
naturally occurring common colds. When used 
prophylactically, the drugs were not of value 
in preventing artifically induced colds in 
human volunteers.—The failure of antihista- 
minic drugs to prevent or cure the common cold 
and undifferentiated respiratory diseases, A. E. 
Feller, G. F. Badger, R. G. Hodges, W. S. 
Jordon, Jr., C. H. Rammelkamp, & J. H. 
Dingle, New England J. Med., May 11, 1950, 
242: 787.—(A. G. Cohen) 


Fat Embolism.——-Fat embolism has been de- 
fined as that condition which occurs when a 
liquid fat enters the circulating blood and is 
transported in globules large enough to ob- 
struct the lumen of capillaries, especially in the 
lungs, kidney, liver, and brain. The clinical 
picture varies from cases so mild as to pass 
unnoticed to the rapidly fatal cases. The onset 
may be sudden but usually there is an asymp- 
tomatic period lasting from 3 to 72 hours. 
Following this, either the picture of pulmonary 
embolism or cerebral embolism develops, or 
they may be combined. In the pulmonary type 
there is a rapid increase in the pulse and 
respiratory rates. Cyanosis may develop; moist 
rales are heard in both lung bases due to pas- 
sive congestion. A productive cough is a usual 
symptom, and free fat may be found in the 
sputum. The blood pressure is norma] until 
the terminal stages when the heart fails. Diag- 
nosis is made by the history of injury, the 
occurrence of pulmonary and/or cerebral 
symptoms the presence of free fat in sputum 
and urine, chest roentgenogram showing dif- 
fuse haziness and clouding of lung fields, and 
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the presence of fat emboli in the choroidal 
vessels. Two precautions must be taken in 
collecting urine specimens for examination: (/) 
the catheter must not be lubricated with oil; 
(2) all the urine must be obtained, as fat is 
lighter than urine and rises to the top of the 
bladder. At post-mortem examination the 
lungs show areas of congestion, frothy fluid, 
and small] subpleural hemorrhages. Many fat 
emboli can be stained in small arterioles and 
capillaries. Treatment is symptomatic, since 
there are no therapeutic measures specific for 
fat emboli. Of importance are preventive meas- 
ures such as careful handling of fractures with 
early immobilization and the use of a tourni- 
quet in orthopedic operations.—Fat embolism, 
E. S. James, Canad. M. A. J., June, 1950, 
62: 548.—(T. H. Noehren) 


Phrenic Paralysis in Pneumonia.—In 
6 cases of pneumonia, homolateral paralysis of 
the diaphragm appeared coincidentally or 
shortly afterwards. The paralysis lasted for 
many weeks and in one case is probably 
permanent. Two cases were associated with 
pleural effusion, one with dry pleurisy and two 
with lung abscess. Toxic or inflammatory 
diaphragmitis was disfavored as a possibility. 
It is believed that the paralyses were the 
result of a toxic or inflammatory neuritis of 
the phrenic nerve. In one case there was also 
ipsilateral vocal cord paralysis.—Unilateral 
paralysis of the diaphragm and larynx asso- 
ciated with inflammatory lung disease, B. Freed- 
man, Thorax, June, 1950, 5: 169.—(A. G. 
Cohen) 


Stannic Oxide Pneumoconiosis.—Inhala- 
tion of stannic oxide for long periods is pro- 
ductive of benign, symptomless pneumoco- 
niosis with no significant pulmonary fibrosis. 
A case of benign pneumoconiosis due to stan- 
nic oxide, in a man aged 72 years, is presented 
with clinical, autopsy, and analytical findings. 
The patient had no respiratory symptoms. 
Vital capacity was 85 per cent of normal. A 
history was obtained of exposure to dust and 
fumes from a detinning furnace for a period of 
eighteen years, this exposure having termi- 


nated eighteen years previously. The chest 
roentgenogram revealed uniform mottling of 
both lung fields by discrete shadows, with the 
density of lipiodol droplets, varying in size 
from less than 1 mm. to about 2 mm., and 
evenly scattered throughout the lungs, 2 to 
4 mm. apart. There was no evidence of en- 
larged hilar lymph nodes. Tin deposited in the 
lungs in this form is nontoxic systemically. 
Analytical and microincineration studies are 
necessary to differentiate this condition from 
simple anthracosis. It is considered significant 
that in 10 of the 11 reported cases of stannic 
oxide pneumoconiosis the workers had either 
been furnace tenders or had worked in the 
furnace room. It is thus likely that exposure 
to furnace fumes rather than to dust from the 
finished product is the most important source 
of this condition.—Stannic oride pneumoco- 
niosis, C.C. Dundon & J. P. Hughes, Am. J. 
Roentgenol., June, 1950, 63: 797—(T. H. 
Noehren) 


Pneumothorax in Neck Surgery.—In the 
past five years, 18 cases of pneumothorax and 
2 of mediastinal emphysema were encountered 
following operations upon the head and neck. 
The pneumothorax was bilateral in 12, homo- 
lateral in 4, and contralateral in 2 cases. Al- 
most every patient showed some variation in 
the normal respiratory pattern during the 
operation, usually during the second half of 
the procedure. There were 2 deaths. The 
pleural apex was opened in only one case. In 
every case, the middle layer of the deep cervi- 
cal fascia was opened. This is believed to have 
resulted in a tension mediastinal emphysema 
which in turn resulted in a pneumothorax. It 
is not believed that the complication was the 
result of alveolar rupture secondary to obstruc- 
tive emphysema. Prompt underwater catheter 
drainage was the preferred treatment.—Pneu- 
mothorax and mediastinal emphysema compli- 
cating neck surgery, L. Bowden & O. Schweizer, 
Surg., Gynec. & Obst., July, 1950, 91: 81.— 
(A. G. Cohen) 


Cytology of Bronchial Carcinoma.—Early 
diagnosis of bronchial carcinoma may be made 
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by the cytological examination of secretion 
obtained from the suspected mass or from the 
bronchus nearest to it. A little material, often 
containing tissue particles, may be aspirated 
through a bronchial catheter introduced into 
the affected bronchus under fluoroscopic con- 
trol. The material thus obtained is fresh and 
in sufficient concentration for microscopic ex- 
amination. The procedure is facilitated by 
using a urethral catheter with a metallic 
guide in it. The size of the catheter must be 
chosen according to the bronchus to be aspi- 
rated. The aspirated material is examined with 
the Pappenheim and Papanicolaou methods. 
Twenty-two cases of suspected tumor were 
examined: typical tumor cells were found in 
17 and suspicious tumor cells in 2 cases. In 7 
cases the cytological examination revealed 
tumors in the early stage without metastases. 
The aspirated material was obtained in 13 
cases from upper lobe lesions, 5 of which were 
in the early stage. The cytological diagnosis 
was confirmed in 7 cases by histological ex- 
amination: Cytological examination of 
aspirated material is considered as a practical 
and reliable diagnostic method which com- 
pares favorably with such other methods 
as sputum examination, bronchoscopic as- 
piration, bronchoscopic biopsy, and bron- 
chography.—Zytologische Friihdiagnose des 
Bronchialkarzinoms mit Hilfe der  ge- 
zielten Bronchialsonde, H. Hengstmann & D. 
Wittekind, Deutsche med. Wehnschr., January 
20, 1950, No. 3: 101.—(L. Molnar) 


Carcinoma of Lung.—In 69 cases of 
bronchogenic carcinoma, bronchoscopic ex- 
amination showed direct evidence of tumor in 
38 per cent and indirect evidence in 17 per 
cent, Positive biopsies were obtained in only 
22 per cent. In the peripheral type of tumor, 
the differential diagnosis rests between car- 
cinoma and tuberculoma, adenoma, hamar- 
toma, and bronchogenic cyst. Absolute proof 
of the presence of cancer generally is im- 
possible without surgical exploration. In the 
lobar or segmental type, the differential diag- 
nosis is between cancer, tuberculosis and ab- 
seess. Tuberculosis is determined by the pres- 


ence of tubercle bacilli in the sputum. As 
between cancer and abscess, the latter has a 
more acute onset and course, smoother walls 
in the roentgenogram, and is more responsive 
to medical therapy. Cases are presented to 
illustrate the frequency of carcinoma despite 
negative bronchoscopic findings. A plea is 
made for early surgery in cases in which the 
suspicion of cancer is sufficient.—Carcinoma 
of the lung, V. H. Kaunitz, New England J. 
Med., July 13, 1950, 243: 39.—(A. G. Cohen) 


Sputum in Pulmonary Malignancy.—A total 
of 178 specimens of sputum and bronchial 
secretions from 110 patients were examined 
microscopically, without prior knowledge of 
the clinical history. This included 145 speci- 
mens of sputum, 143 of which were examined 
by smears and 130 by paraffin sections; and 33 
bronchial secretions, all of which were ex- 
amined by the smear technique; paraffin sec- 
tions as well were made of 16 of the latter. 
Positive results were obtaired in 17 of 20 
proved or probable cases of cancer of the lung. 
In 90 cases apparently without pulmonary 
tumor, one false positive report was made. 
In the case of sputum, the smear technique 
gave a slightly higher yield of positive results 
than paraffin sections, but it is felt that there 
are advantages to both methods and that they 
complement each other (Author’s summary). 
—The value of sputum examination in diagnosis 
of cancer of the lung, R. C. Ross, Canad. M. 
A. J., July, 1950, 63: 11—(T. H. Noehren) 


Bronchogenic Carcinoma.—In a series of 
299 cases of bronchogenic carcinoma, there 
were 5 cases of peripheral neuritis (1.7 per 
cent). The neuritis dominated the clinical 
picture at first. There was minimal involve- 
ment of the central nervous system. The 
lesion was a reversible demyelinization. There 
was a complete lack of correlation with any 
of the features of the tumor. The relationship 
between the neuritis and carcinoma was found 
to be statistically significant but there is no 
apparent explanation for the relationship.— 
The association of bronchial carcinoma and 
peripheral neuritis, B. Lennox & P. Stobo, 
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Quart. J. Med., April, 1950, 19: 97.—(A. G. 
Cohen) 


Leiomyoma of Bronchus.—Leiomyoma of 
the bronchus is an extremely rare tumor. A 
case is reported in which the tumor arose in 
the apical division of a lower lobe bronchus 
and grew out so as to occlude the main bron- 
chus. A pneumonectomy was performed.— 
Leiomyoma of the bronchus, S. I. Turkington, 
G. A. Scott, & T. B. Smiley, Thorax, June, 
1960, 5: 188.—(A. G. Cohen) 


Lung and Mediastinal Cysts.—Seven cases, 
6 of which were bronchogenic cysts (2 involv- 
ing the mediastinum, and 4 involving the 
lung) are presented. The seventh patient dem- 
onstrated cystic dilatation of the bronchi. The 
diagnosis of 3 of these cases was purely inci- 
dental and, of the total, 5 were operated upon 
and one death was recorded. After each opera- 
tion a pleural reaction occurred, necessitating 
one to 3 aspirations and treatment with peni- 
cillin. Two patients complained of pain in the 
thorax for several months postoperatively ac- 
companied by shortness of breath and 
weakness in the right arm. In one patient a 
recurrent laryngeal paralysis disappeared after 
surgery. The treatment of pulmonary and 
mediastinal cysts is surgical when the general 
state of health of the patient is satisfactory — 
Cysts of the lung and of the mediastinum, J. B. 
Jobin, Canad. M. A. J., July, 1950, 63: 48.— 
(T. H. Noehren) 


Cystic Hygroma of Mediastinum.—The 
authors review 7 cases from the literature and 
add one of their own. The lesion is a multi- 
cystic structure, the spaces of which are lined 
by flattened endothelial cells. It is adherent to 
neighboring structures. In uncomplicated 
cases, the spaces contain a thin watery fluid. 
Hygromata are to be distinguished from so- 
called spring-water cysts. The age incidence 
ranges from 2 to 80 years. Symptoms are 
characteristically absent. The cysts may oc- 
cupy the inferior or superior mediastinum and 
usually are placed anteriorly and project 
towards the right side. Radiographically they 


cast well-defined, homogeneous shadows which 
may be rounded, lobulated, or somewhat ir- 
regular in outline and vary considerably in 
size. The preferred treatment is surgical ex- 
cision.—Cystic hygroma of the mediastinum, 
H. R. 8. Harley & C. E. Drew, Thorar, June, 
1960, 5: 105.—(A. G. Cohen) 


Traumatic Hemothorax.—A total of 400 pa- 
tients with thoracic injuries was seen. Hemo- 
thorax was present in 230 (58 per cent). 
Final results were: cured, 64; satisfactory, 33; 
poor, 2.2; and dead, 0.4 per cent. The average 
duration of illness was 68 days from the time 
of injury. Infection occurred in 22 per cent, 
a great improvement over the occurrence in 
World War I. The incidence of infection was 
much higher when treatment was late and 
inadequate. The average duration of illness 
in adequately treated, uncomplicated, sterile 
cases was 27.8 days. Traumatic hemopneumo- 
thorax occurred in 44 cases. The rate of in- 
fection in these cases was higher. Clotted 
hemothorax occurred in 23 cases, and was 
twice as frequent with bullet wounds as with 
those from spliniered fragments. Some pa- 
tients were cured with aspiration, but decorti- 
cation was necessary in 18 cases. There were 
30 cases of organizing hemothorax including 
organized clotted hemothorax and chronic 
emphyema. The optimal time for decortication 
was the fourth week. Earlier operation was 
more likely to lead to empyema, and late 
operation was futile. Operation was necessary 
in 63 cases (27 per cent).—Final results in 
traumatic hemothorar, A. G. Ogilvie, Thoraz, 
June, 1950, $: 116.—(A. G. Cohen) 


Malignant-appearing Lesions.—At present 
every pulmonary lesion which is relatively 
atypical in roentgenographic appearance or 
clinical course must be considered malignant 
until proved otherwise. A group of 22 cases 
demonstrates that benign tumors and inflam- 
matory lesions can be differentiated only with 
great difficulty and sometimes not at all from 
malignant lesions. Until there are greater 
refinements in diagnostic methods, there will 
be need for more exploratory thoracotomies, 


- 
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lobectomies, and pneumonectomies. An in- 
creasing number of benign lesions will be 
removed because of overlapping character- 
istics and other diagnostic uncertainties which 
do not allow any delay in action.—Chest 
lesions often confused roentgenographically with 
primary cancer of the lung, P. C. Swenson & 
R. H. Leaming, Am. J. Roentgenol., May, 
1950, 63: 629—(T. H. Noehren) 


Chest Roentgenograms.—The possibilities 
and limitations of roentgenography in the 
diagnosis of chest conditions are emphasized 
by the relationship of symptoms and the ap- 
pearance of abnormal shadows in the roent- 
genogram. Pulmonary edema can be detected 
before the onset of appreciable symptoms or 
within a few hours thereafter. It is detectable 
in the roentgenogram from six to twelve hours 
before the appearance of physical signs. 
Pleural effusion in amounts of 100 ec. or more 
can be detected by making a postero-anterior 
roentgenogram with the patient lying on the 
side of the lesion. Bacterial pneumonias pro- 
duce roentgenographic changes in as short a 
time as two hours, most frequently within six 
hours and almost invariably within twelve 
hours after the onset of symptoms. Atypical 
or virus pneumonias may give no distinctive 
roentgen findings for 24 to 48 hours after the 
onset of symptoms. Acute miliary tuberculosis 
invariably produces symptoms before the de- 
velopment of roentgenographic signs. The 
latter may not be present for-aS long as seven 
weeks after the onset of symptoms. Nodular 
lesions such as those produced by metastasis 
or nodular tuberculosis are demonstrable when 
their size is 3 mm. or larger in diameter. All 
pulmonary metastases are roentgenographi- 
cally visible before the onset of symptoms or 
physical signs. Bronchogenic carcinoma almost 
invariably gives positive roentgen signs when 
symptoms are present.—Roentgen examina- 
tion of the chest, L. G. Rigler, J.A.M.A., 
March 18, 1950, 152: 773.—(H. Abeles) 


Pulmonary Artery Enlargement.—Despite 
the existence of exceptions, the main pul- 
monary artery and its branches remains the 


most important differential point of roent- 
zenographic diagnosis between pulmonic sten- 
osis and similar conditions. Eight cases of mild, 
uncomplicated, pulmonic stenosis and one case 
of severe pulmonic stenosis, originally com- 
plicated by a right-to-left shunt through a 
septal defect but without an overriding aorta, 
are analyzed and presented. The most sig- 
nificant roentgenographic finding in 6 of these 
9 cases was a poststenotic dilatation of the 
“main pulmonary artery” which did not ex- 
tend to include the hilar or intrapulmonary 
branches. The majority of cases failed to show 
generalized cardiac or selective chamber en- 
largement. Left auricular enlargement was 
not observed in any case.—Roentgenographic 
changes in pulmonic stenosis, R. F. Healey, 
L. Dexter, M. Elkin, & M.C. Sosman, Am. 
J. Roentgenol., June, 1950, 63: 818.—(T. H. 
Noehren) 


ANTIMICROBIAL THERAPY 


Prolongation of PAS Effect.—A new com- 
pound, p-(di-n-propylsulfamyl)-benzoic acid, 
‘Benemid,’ is described. It is orally effective 
and capable of producing a twofold enhance- 
ment of plasma concentrations of both peni- 
cillin and para-aminosalicylic acid (PAS). The 
drug is readily absorbed from the gastro- 
intestinal tract and gives rise to effective 
plasma concentrations within two hours. 
Single 1 and 2 gm. doses of the drug are effec- 
tive in producing enhancement of plasma con- 
centrations of penicillin and PAS for periods 
as long as eight hours. Repeated doses of 0.5 
gm. and 1 gm. every six hours maintain effec- 
tive concentrations of the drug, and the slow 
rate at which the drug is eliminated from the 
body permits the administration of the drug 
at intervals spaced as widely as every twelve 
hours. In the study of more than 50 patients, 
some of whom have received 1.5 gm. of ‘Bene- 
mid’ daily for as long as forty days, there have 
been no evidences of toxicity —The influence 
of a new benzoic acid derivative on the metab- 
olism of para-aminosalicylic acid (PAS) and, 
penicillin, W. P. Boger, J. O. Beatty, F. W. 
Pitts, & H. F. Flippin, Ann. Int. Med., July, 
1950, 33: 18.—(T. H. Noehren) 
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Tuberculous Meningitis.—The combination 
of streptomycin and p-aminosalicylic acid 
(PAS) is the most effective treatment for 
tuberculous meningitis. Of 9 patients treated 
with combined therapy from the beginning, 
8 are alive and well after seven to eleven 
months, whereas of 17 patients treated with 
streptomycin alone only 3 are alive at the end 
of two to three years. If previous treatment 
with streptomycin has been employed for pul- 
monary tuberculosis, combined therapy is dis- 
tinctly less effective. The most successful rou- 
tine has been: (/) Intramuscular streptomycin, 
0.5 gm. twice daily, is given for two months, 
then 0.5 gm. daily for four months. (2) Intra- 
thecal streptomycin, 100 mg. daily, is em- 
ployed for the first week, 50 mg. daily from 
the second through the fourth week, 50 mg. 
three times a week for the second month, 50 
mg. twice a week for the third month, and 
50 mg. once a week for the fourth month. 
(3) PAS, 30 to 40 gm., is given daily by con- 
tinuous intravenous drip in 2 liters of saline 
with 2 ampules of heparin. This is carried out 
for one month. In the second month this 
therapy is continued if technically possible; 
if not, PAS, 14 gm., is started orally, and this 
is continued throughout the third month. Con- 
tinuation of oral PAS treatment depends on 
the course of the illness and on the findings in 
the cerebrospinal fluid. Intrathecal injection 
of an isotonic solution of 0.3 per cent of PAS 
buffered to pH 7.4 has been found feasible and 
may be applicable to streptomycin-resistant 
cases.— Resultate der kombinierten Behandlung 
der Meningitis tuberculosa mit Streptomycin 
und Paraaminosalicylaure (PAS) im Vergleich 
zur Behandlung mit Streptomycin allei, W. 
Loffler & S. Moeschlin, Schweiz. med. Wchnschr., 
April 15, 1950, 80: 365—(H. Marcus) 


Tuberculous Meningitis.—In a case of tu- 
berculous meningitis treated with streptomy- 
cin there was restoration of ability for normal 
activity. Complicating adhesive arachnoiditis 
was relieved by surgical intervention on one 
occasion with good results. However, the 
patient died 27 months after the original 
attack of meningitis from reformation of arach- 


noidal adhesions, internal hydrocephalus, 
and reactivation of meningeal tuberculosis 
(Authors’ summary).—Prolonged survival fol- 
lowing streptomycin therapy of tuberculous men- 
ingitis, H. S. Tacket & G. S. Lovejoy, J.A. 
M.A., March 4, 1950, 142: 648.—(H. Abeles) 


Streptomycin for Tuberculous Meningitis.— 
Of 33 children with tuberculous meningitis 
treated with streptomycin alone or in con- 
junction with “sulfon” or p-aminosalicylic 
acid (PAS), 17 (52 per cent) are dead, 16 (48 
per cent) are alive. The prognosis was better 
in the higher age groups (between eleven and 
fifteen years) than in the younger children. 
Early diagnosis and early treatment were 
essential; the course of the disease was far 
worse in those patients who were not treated 
before the third week of the illness. Simul- 
taneous intramuscular and intrathecal admin- 
istration of streptomycin should be employed 
over a long period without interruption. The 
combination of streptomycin and “sulfon” 
did not give better results than streptomycin 
alone, but 8 of 12 children treated with 
streptomycin and PAS were cured. Damage 
to the labyrinth was detected in 85 per cent 
of the patients. Adiposity developed in 3 chil- 
dren, possibly due to damage of the dien- 
cephalon by streptomycin. Moral insanity de- 
veloped in 2 children during the streptomycin 
treatment.—Zur Streptomycinhehandlung der 
Meningitis tuberculosa in Kindesalter, E. Lor- 
enz, Wien. klin. Wehnschr., June 16, 1950, 62: 
417.—(G. C. Leiner) 


Streptomycin Resistance.—It seems prob- 
able that strains of tubercle bacilli derived 
from patients receiving streptomycin treat- 
ment may consist of a mixture of organisms 
of different degrees of sensitivity. An attempt 
was made to determine the proportion of 
resistant to sensitive organisms that could 
appear as resistant in the test. This was done 
in Tween 80-albumin liquid medium and in 
the same medium without Tween 80. After 
seven days incubation the proportions ranged 
from 1:6 to 1:30; after ten days from 1:37 to 
1:2,700; and after fourteen days from 1:440 


to 1:80,000. The growth rate of bacilli was 
greater in medium without Tween than with 
it.—The behaviour of mixtures of streptomycin- 
sensitive and -resistant tubercle bacilli in liquid 
medium sensitivity test, D. A. Mitchison, Tho- 
raz, June, 1950, 5: 162.—(A. G. Cohen) 


Streptomycin Resistance—The sputum 
from 18 patients with progressive pulmonary 
tuberculosis during treatment with strepto- 
mycin was studied. Weekly specimens, to 
which various concentrations of streptomycin 
were added, were inoculated on Herrold’s 
egg-agar medium. Simultaneous cultures were 
tested for sensitivity in Tween 80-albumin 
medium. Two groups of cases developed. In 
one, strains of low resistance appeared soon 
and persisted. In the other, these strains were 
gradually replaced by strains of higher resist- 
ance. There was evidence that, in some cases, 
differences in sensitivity appeared in different 
parts of the lung. There was also evidence of 
the occasional development of a streptomycin- 
dependent strain.—Development of strepto- 
mycin resistant strains of tubercle bacilli in 
pulmonary tuberculosis, D. A. Mitchison, Tho- 
razr, June, 1950, 5: 144.—(A. G. Cohen) 


Streptomycin for Tuberculous Pleurisy and 
Peritonitis.—Five cases of tuberculous pleur- 
isy with effusion, 3 cases of tuberculous perito- 
nitis, and one case of both tuberculous pleurisy 
and peritonitis were treated with strepto- 
mycin. The fluids removed from the affected 
cavities had specific gravities varying between 
1.016 and 1.020 and the white cell counts were 
from 240 to 420 per cu. mm., lymphocytes 
predominating. No effort was made to recover 
tubercle bacilli from these fluids because the 
incidence of success in such attempts would 
be relatively low. Patients received from 0.5 
to 2.0 gm. of streptomycin daily. The total 
dose of streptomycin given in each case varied 
from 11 to 50 gm. It was felt that strepto- 
mycin materially shortened the febrile course, 
and no toxic symptoms were observed. The 
suggested course of therapy for tuberculous 
pleural effusion was 10 to 20 gm. and for 
tuberculous peritonitis 30 to 60 gm. It was 
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emphasized that exudative tuberculous pleur- 
isy and peritonitis must be regarded as inci- 
dent to some intrathoracic and intra-abdomi- 
nal tuberculous lesions and that these are not 
affected by the short courses of streptomycin. 
The underlying lesions must be treated by 
bed rest and other appropriate measures.— 
Streptomycin in the treatment of exudative tuber- 
culous pleurisy and peritonitis, I. K. C. Chu, 
Chinese M. J., November, 1949, 67: 577.— 
(B. Hyde) 


PAS for Pulmonary Tuberculosis.— 
Twenty-two cases of advanced pulmonary 
tuberculosis were treated with para-amino- 
salicylic acid (PAS). The dosage was 10 to 
15 gm. by mouth daily for 30 to 312 days. 
Five patients had been unaffected by previous 
streptomycin therapy and 9 had relapsed after 
it. All had positive sputum. There were few 
toxic reactions, mostly of a minor nature. At 
the termination of treatment the sputum was 
still positive in 13, negative on concentrate 
but positive on culture in 5, and negative on 
culture in 3. Fourteen patients improved 
symptomatically while there was roentgeno- 
graphic improvement in 12. Bronchial lesions 
improved in 3 of 4 cases.—Para-aminosalicylic 
acid (PAS) in chronic pulmonary tuberculosis, 
A. S. Dooneief, A. Buchberg, & M. M. Stein- 
bach, New England J. Med., June 1, 1950, 242: 
859.—(A. G. Cohen) 


Intracavitary Streptomycin Therapy.—In- 
tracavity administration of streptomycin may 
be effective, especially if associated with other 
methods, in the treatment of giant cavities 
when the pleural space is obliterated. The 
streptomycin was introduced into the cavity 
through a catheter under fluoroscopic control, 
in 3 doses of a 25 per cent solution up to a 
total of 0.75 gm. per day; the same total dose 
was given in three daily intramuscular injec- 
tions. The instillation of the drug was preceded 
by lavage with a buffer solution (35 per cent 
sodium phosphate) in order to obtain a pH of 
8 to 9, which is the optimum for the thera- 
peutic effect of streptomycin. Twenty-three 
cases were treated with this method and others 
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are still receiving treatment. The results were 
better when the treatment was associated 
with a Monaldi aspiration. They were still 
better when the latter method and a Di Paola 
type of apico-axillary thoracoplasty were per- 
formed in conjunction with the intracavitary 
treatment. No untoward effects were noted 
during the treatment. The catheter was main- 
tained in the cavity even during the surgical 
intervention. In view of the relatively small 
number of cases treated and the short period 
of observation, no statistical evaluation of the 
results is given.—Sobre la nueva tecnica de 
estreplomicina endocavitataria en la cura de 
alguna forma de tuberculosis pulmonar cronica 
de predominante base biologica, A. Omodei 
Zorini & G. Botari, Rev. espait. de tuberc., May, 
1949, No. 170: 327.—(L. Molnar) 


Thiosemicarbazone, for Extrapulmonary 
Tuberculosis.—This is a preliminary report 
of 70 cases treated with thiosemicarbazone 
(TB 1/698) since August, 1948. The diagnosis 
of tuberculosis was supported in each case by 
radiologic evidence and, when possible, by 
bacteriologic and histologic findings. The 
chemotherapy was associated with all forms 
of approved treatment. Best results were ob- 
tained when the drug could be brought into 
direct contact with the tuberculous focus, such 
as skin and laryngeal lesions; or when the 
orally administered drug was_ eliminated 
through the intestines and the bladder which 
were sites of tuberculous lesions. Pre- and 
post-operative administration of the drug 
proved to be useful in preventing relapses and 
complications. Good results were obtained in 
tuberculous coxitis, mucosal tuberculosis, anal 
fistula, ulcers of the tongue, and empyema. In 
genital tuberculosis the results were poor in 
general. No effects were noted in tuberculous 
lymphadenitis. Since the margin between 
therapeutic and toxic doses is narrow, small 
doses are recommended. On the average, 0.15 
gm. was given daily per os; for local treatment, 
0.1 to 0.2 gm. in 10 to 20 ce. of physiological 
saline solution was used. The treatment was 
continued for several months. Liver damage 
was observed in a few cases and in the pres- 


ence of this complication barbiturates were 
not well tolerated. The search for urobilinogen 
in the urine should be a routine procedure 
before the administration of thiosemicarba- 
zone. Blood count and sedimentation should 
be checked every ten days.—Zur Behandlung 
chirurgischer Tuberkulosen mit dem Thiosemi- 
carbazon TB I 698, R. Hasche-Kliinder & G. 
Leimbach, Deutsche med. Wehnschr., Septem- 
ber 23, 1949, No. 38: 1135—(L. Molnar) 


Experimental Chemotherapy of Tubercu- 
losis.—The effect of various synthetic com- 
pounds against tuberculosis induced in mice 
by intravenous injections of virulent bacilli 
was studied. In previous experiments large 
doses of bacilli (0.75 mg.) were used; these 
produced necrotic pulmonary lesions. By re- 
ducing the dosage to 0.02 mg. of bacilli, 
progressive but less necrotic lesions were pro- 
duced. Compounds previously found inactive 
were still inactive, with the exception of 4:4- 
diamino-diphenylsulfone which, under the new 
conditions, produced an unexpectedly good 
response, even better than that of p-amino- 
salicylic acid. A number of substituted mem- 
bers of the thiosemicarbazone series were 
found to have no effect against the lighter 
infection. Some favorable action was exerted 
in the present experiment by the thiosemi- 
carbazones of p-nitro-benzaldehyde, p-meth- 
oxy-benzaldehyde, and p-hydroxy-benzalde- 
hyde. Best results with a thiosemicarbazone 
came from the p-ethyl-sulfonyl-benzaldehyde 
derivative. This compound was more effective 
then the clinically applied p-acetyl-amino- 
benzaldehyde derivative of thiosemicarbazone.- 
Studies in the chemotherapy of tuberculosis: Part 
VI. The comparison of some synthetic sub- 
stances with streptomycin using mice infected 
with a light inoculum of Mycobacterium tuber- 
culosis, E. Hoggarth, & A. R. Martin, Brit. J. 
Pharmacol., June, 1950, §: 188.—(A. A. 
Cohen). 


Experimental Chemotherapy of Tubercu- 
losis.—Approximately 1,000 compounds be- 
longing to 11 chemical series were tested in 
vitro against tubercle bacilli over the past few 
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years by the authors. Twenty-four compounds 
with high in vitro activity were selected for 
testing in mice or guinea pigs, or both. None 
was judged active. The validity of various 
types of animal tests depends in large part on 
the range of variation of lesions in the con- 
trols.—Experimental tuberculosis and tts 
chemotherapy, B. Croshaw, & L. Dickinson, 
Brit. J. Pharmacol., June, 1950, 5: 178.— 
(A. A. Cohen) 


Citrinin and M. tuberculosis.—Citrinin is 
an antibiotic which appears to have in vitro 
activity against human, bovine, and avian 
types of M. tuberculosis. With human-type 
tubercle bacilli, citrinin at 10 y per ce. pro- 
duced doubtful effects, and at over 100 7 
very marked inhibition of cell multiplication. 
The local strain No. 49 was more sensitive 
than the standard strain H37Rv. The addition 
of 10 per cent human plasma did not lower 
the bacteriostatic activity of citrinin signifi- 
cantly. —The effect of citrinin in vitro on M yco- 
bacterium tuberculosis, Y. Wang & C. W. Chia, 
Chinese M. J., November, 1949, 67: 612.— 
(B. Hyde) 


LABORATORY STUDIES 


Tubercle Bacilli and Leukocyte Migration. 
—Tubercle bacilli are rapidly phagocytized by 
polymorphonuclear leukocytes which char- 
acteristically clump, apparently as a result of 
engulfing the bacilli. In mice, injected aviru- 
lent tubercle bacilli are removed from the 
peritoneal cavity more rapidly than the viru- 
lent forms. Virulent bacilli added to tissue 
cultures of the buffy coat of guinea pig blood 
markedly inhibit the migration of the poly- 
morphonuclear cells. The present paper deals 
chiefly with this inhibition of migration in a 
slide cell so designed that the rate of migration 
of leukocytes could be easily followed and 
measured. This cell consisted of a microscope 
slide and a long coverslip separated only by a 
U-shaped piece of filter paper and sealed with 
paraffin. Heparinized blood, with or without 
tubercle bacilli, was introduced into the cell 
by capillary attraction. After filling, the slide 
was sealed and gently centrifuged to separate 
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the red cells, leukocytes, and plasma. On in- 
cubation the plasma quickly clotted and the 
migration of the leukocytes forming the buffy 
coat could be observed under the microscope. 
This migration was inhibited by virulent tu- 
bercle bacilli pathogenic for the class of animal 
(mammal or bird) from which the leukocytes 
were obtained; it was not affected by the 
avirulent variants of these microorganisms 
nor by bacilli pathogenic for animals of the 
other class. Thus, the inhibition appeared to 
be related to pathogenicity. There was no 
indication that the viability of polymorpho- 
nuclear leukocytes was affected by prior en- 
gulfment of tubercle bacilli; their uptake of 
oxygen and ability to destroy pneumococci 
were unaltered. The only alteration, other 
than the change in the rate of migration, ob- 
served in leukocytes that had engulfed virulent 
tubercle becilli was their increased tendency 
to adhere to other leukocytes as if the cell 
surface had become sticky. The depression 
of migratory activity may have been due to 
such a change in the surface properties of the 
leukocytes: the bacilli themselves did not 
seem to have any really toxic effect.—The 
effect of tubercle bacilli on the polymorphonu- 
clear leukocytes of normal animals, S. P. Mar- 
tin, C. H. Pierce, G. Middlebrook, and R. J. 
Dubos, J. Exper. Med., April 1, 1950, 91: 
881.—(J. S. Woolley) 


Tuberculosis in Mice.—The author pro- 
duced a progressive pulmonary infection in 
mice by an intravenous inoculation with viru- 
lent and relatively avirulent human tubercle 
bacilli. Mice infected with 0.75 mg. of virulent 
bacilli died with necrotic lesions in the lungs 
within three weeks. When mice were inocu- 
lated with smaller doses of virulent or larger 
doses of the avirulent strains of M. tuberculosis 
hominis a longer survival time was noted. 
Also proliferative rather than necrotic lesions 
were produced. Mice previously vaccinated 
with living tubercle bacilli were more resistant 
to reinfection. This resistance was expressed 
by the formation of proliferative lesions and 
longer survival time, but not by fibrocaseous 
lesions or remission of the disease. — The patho- 
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genesis of tuberculosis in mice infected intra- 
venously with human tubercle bacilli: The use 
of mice in chemotherapeutic tests, G. T. Stewart, 
Brit. J. Exper. Path., February, 1960, 31: 
5.—(H. J. Henderson) 


Mycobacterium from Gia.— What may be a 
new acid-fast bacillus (“Mycobacterium giae’’) 
was isolated from sick specimens of an edible, 
fresh-water toad, the gia (Leptodactylus penta- 
dactylus) collected near Bahia, Brazil. The 
microorganisms produced yellowish, dry col- 
onies on egg medium and fermented only 
glucose and arabinose. They were nonpatho- 
genic for rodents but produced a nodular 
infection of the liver in lizards. Naturally 
infected toads were feeble and emaciated, with 
many nodules in the liver, lungs, peritoneum, 
intestines, and joints. These nodules were dis- 
crete, caseated, and surrounded by a fibrotic 
tissue; they contained acid-fast bacilli. Acid- 
fast bacilli producing colonies like those of 
“M. giae”’ were isolated from the water in 
which the toads live —Tuberculose das Gias 
(Leptodactylus pentadactylus), E. Darzins, Arq. 
brasil da Tuberculose, 1950, 9: 29.—(L. B. 
Hobson) 


Vascular Pressures in Emphysema.—A sig- 
nificant elevation of pulmonary arterial dias- 
tolic pressure was found in 24 patients with 
chronic pulmonary emphysema. Systolic pres- 
sure was elevated also in the majority of these 
patients. Evidence is presented which indi- 
cates that pulmonary hypertension in em- 
physema is related to an increased vascular 
resistance in the lungs. Marked respiratory 
variation is the outstanding characteristic of 
intravascular and intracardiac pressure records 
in patients with emphysema. This depends 
upon abnormally wide fluctuations in intra- 
thoracic pressure. There is no correlation be- 
tween the degree of pulmonary hypertension 
and the severity of the emphysema as esti- 
mated by the altered ratio of residual air to 
total lung volume. Eight of the 24 patients 
with emphysema had definite evidence of right 
heart failure prior to study. The pulmonary 
arterial pressure was significantly higher and 
the oxygen saturation of the arterial blood 
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was significantly lower in this group than in 
the group of 16 patients with emphysema un- 
complicated by right heart failure. The mean 
arteriovenous oxygen difference in 23 patients 
with pulmonary emphysema was similar to 
that reported for normal subjects. No evi- 
dence was found to indicate that oxygen 
unsaturation of the arterial blood in emphy- 
sema induces an increase in the output of the 
heart (Authors’ summary).—Pulmonary hy- 
pertension in chronic pulmonary emphysema, 
C. W. Borden, R. H. Wilson, R. V. Ebert, & 
H. S. Wells, Am. J. Med., June, 1950, 8: 
701.—(T. H. Noehren) 


Compression and Decompression.—Rapid 
compression of anesthetized dogs to 4.5 or 
9 atmospheres caused a pronounced increase 
in the alveolar carbon dioxide. This may have 
resulted from blocking the expiration of al- 
veolar air and from forcing air in the dead 
space and alveoli into the periphery of the 
lung before alveolar mixing of air was com- 
pleted. These changes temporarily diminished 
and in some cases reversed the normal alveolar 
carbon dioxide diffusion gradient so that car- 
bon dioxide was driven back into the blood; 
the gradient for oxygen was augmented and 
hyperoxic-hypercapnia resulted. Rapid decom- 
pression caused a sharp initial decrease in the 
alveolar carbon dioxide below the value before 
compression frequently followed by a tem- 
porary elevation This decrease may have 
been due to a forced expiration of alveolar air 
so that the carbon dioxide diffusion gradient 
from the blood to the alveoli was sharply in- 
creased. The inspiration of oxygen was blocked 
and the oxygen diffusion gradient between 
alveoli and blood was reversed. Hypocapneic- 
anoxia resulted. The rapidity cf the pressure 
changes was important in establishing these 
abnormal! states. The changes in the carbon 
dioxide content of the alveoli, blood, and 
tissues seem to explain the subjective and 
neuromuscular reactions induced by rapid 
compression; there is no evidence that ‘“‘nitro- 
gen narcosis” plays any role. Some of the 
responses to rapid decompression commonly 
attributed to aero-embolism and to decreased 
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oxygen tension may be due to decreased 
inhalation, to sudden withdrawal of oxygen 
already present in the alveoli, and to acapnia. 
The sudden withdrawal of gases from the 
pulmonary blood may explain the cardiac 
effects reported as attending explosive decom- 
pressions.—Tensional changes of alveolar gas 
in reactions to rapid compression and decom- 
pression and question of nitrogen narcosis, J. W. 
Bean, Am. J. Physiol., June 1, 1960, 161: 
417.—(G. C. Leiner) 


Fluoride and Beryllium Toxicity.—The 
potentially toxic dusts or vapors encountered 
in industrial processes are frequently not 
single compounds but mixtures of various 
substances. An example is provided in the 
manufacture of beryllium in which hydrogen 
fluoride or other fluorides have been shown 
not only to be present but actually to exist 
in amounts several hundredfold greater than 
that of beryllium. Moreover, clinical disease 
has occurred among plant personnel at sites 
where these mixed exposures existed. Hydro- 
gen fluoride vapor inhaled by rats at a con- 
centration of 8 mg. per cubic meter produced 
a twofold enhancement of the toxicity of a 
soluble beryllium salt inhaled by these rats. 
A beryllium salt inhaled as a mist at 9 mg. 
per cubic meter alternately with hydrogen 
fluoride increased the deposition of fluoride 
in tooth and bone to 1.3 times that obtained 
with the inhalation of similar quantities of 
hydrogen fluoride vapor alone at 8 mg. per 
cubie meter.—Acule inhalation toxicity of 
beryllium: IT. The enhancing effect of the in- 
halation of hydrogen fluoride vapor on beryllium 
sulfate poisoning in animals, H. E. Stokinger, 
N. J. Ashenburg, J. DeVoldre, J. K. Scott, & 
F. A. Smith, Arch. Indust. Hyg. & Occup. Med., 
April, 1950, 1: 398.—(T. H. Noehren) 


PUBLIC HEALTH AND EPIDEMIOLOGY 

Tuberculosis Statistics.—Investigations were 
carried out on the following groups in 
Norway: (/) 889 persons whose conversion on 
tuberculin testing was recorded within a lim- 
ited interval of time (less than two years in 
75 per cent of the cases); (2) 439 persons with 
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a positive tuberculin reaction before they 
were twelve years old; (3) 818 persons with 
hilar adenitis, 31 per cent having a record of 
tuberculin conversion. These persons had been 
under observation for periods as long as seven- 
teen years after the presumptive primary 
infection. Answers were sought to 3 questions: 
(a) What proportion of persons with a primary 
infection develop tuberculous disease sooner 
or later, and how many of them die of it? (b) 
How long is the interval between infection and 
demonstrable disease or death? (c) What is 
the morbidity or mortality in special groups 
of persons contracting a primary infection 
when compared with primarily infected per- 
sons as a whole? Erythema nodosum occurred 
during the first year after infection in 5 to 
10 per cent of patients, most frequently in 
females and comparatively rarely in males 
after the age of fifteen years. The frequency 
of hilar adenitis after a primary infection 
seemed to diminish as the age at the time of 
infection rose. It followed infection imme- 
diately in 60 per cent of the children infected 
before three years of age, in 40 to 50 per cent 
of those infected in the age group four to 
twelve years, in 25 per cent in the age group 
thirteen to nineteen years, and in 20 per cent 
of the adults. A pulmonary infiltration was 
radiologically demonstrated in 20 to 25 per 
cent of the infected persons in all of the age 
groups; it was relatively more frequent among 
the primarily infected persons with hilar ade- 
nitis' Exudative pleuritis nearly always oc- 
curred in the first observation year after 
infection at all ages; it developed in about 
3 per cent of those whose primary infection 
occurred before the age of thirteen years, and 
in 7 to 8 per cent of those whose primary 
infection occurred after this age. No sex differ- 
ence was noted, but it was more frequent in 
primary infection with hilar adenitis. The 
annual tuberculosis morbidity after infection 
in childhood was about 0.3 per cent during the 
years immediately after infection. It remained 
at about the same level in subsequent years, 
provided the persons infected had passed the 
age of thirteen years. The total morbidity after 
infection in childhood was 2 to 3 per cent. 
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When a primary infection occurred after the 
age of thirteen years, the subsequent annual 
morbidity during the first three to four years 
was 2 to 3 per cent. After the third observation 
year, the annual morbidity fell and was under 
one per cent. Such a morbidity rate probably 
persisted for a long period after infection 
though with a continuing fall. Thus the total 
morbidity for this age on infection was over 
10 per cent. The morbidity findings were con- 
firmed by the mortality findings. When infec- 
tion occurred in the age group up to three 
years, the total mortality was about 3 per 
cent, chiefly due to meningitis. When infection 
occurred in the age group four to twelve 
years, the total mortality of one per cent was 
spread over a long period and resulted mainly 
from extrathoracic tuberculosis in the early 
observation years. In the late observation 
years, when adolescence had been reached, it 
was due to pulmonary tuberculosis. When 
infection occurred after the age of thirteen 
years, the total mortality was about 5 per 
cent and was due chiefly to pulmonary tuber- 
culosis. It was somewhat higher when infec- 
tion occurred between the ages of thirteen 
and nineteen years than later on and was 
higher among those with associated hilar ade- 
nitis. The total mortality, more evenly dis- 
tributed over a long observation period than 
the morbidity, was about 0.5 per cent per 
observation year but reached a peak of one 
per cent in the third observation year. The 
morbidity and mortality were highest among 
those with a family history of tuberculosis. A 
high sedimentation rate in the first half year 
after infection meant a definitely higher mor- 
bidity and mortality rate from pulmonary 
tuberculosis. This was particularly the case 
when infection had occurred after the age of 
thirteen years. The demonstration of tubercle 
bacilli during the first half year after infection 
also meant a somewhat higher pulmonary 
tuberculosis morbidity and mortality but only 
during the early observation years. The ap- 
pearance of erythema nodosum did not affect 
the morbidity rate. A visible pulmonary in- 
filtration (primary focus), however, consider- 
ably increased the pulmonary tuberculosis 
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risk during the first four observation years and 
also gave a higher mortality, as did pleuritis 
developing during the first observation year. 
Finally, extrathoracic tuberculosis usually oc- 
curred during the first two or three years after 
infection. Its total morbidity was 5 to 10 per 
cent after infection in the age group up to 
three years and thereafter it was about 2 per 
cent in all the later ages. After the age of 
thirteen years it was relatively more frequent 
among those with hilar adenitis —Statistical 
investigations of the relationship of tuberculosis 
morbidity and mortality to infection, S. N. 
Meyer, Acta tuberc. Scandinav., 1949, Supple- 
ment 18.—(K. T. Bird) 


Indian Tuberculosis Program.—In 1925 the 
death rate among American Indians was seven 
times that of the general population. Because 
of the low socioeconomic status of the Indians, 
the varied cultures, the ethnic differences, the 
nomadic life of some tribes, and language 
barriers, it is necessary that the personnel be 
better trained and more experienced in order 
to carry on the tuberculosis control program. 
The first method in the program is case finc- 
ing by roentgenographic microfilms; the second 
is to obtain routine chest roentgenograms of 
all hospital and clinic admissions. A third 
method is to examine roentgenographically 
all employees of the Health Division upon 
their entry in the Indian Service and annually 
thereafter. The fourth and fifth methods are 
hospitalization of the discovered cases of 
tuberculosis and follow-up of the patients 
after hospitalization. The sixth procedure is 
administration of BCG vaccine to all children 
in Indian Service boarding schools and ad- 
During the period 


jacent mission schools. 
1935-1938, approximately 1,500 children were 
vaccinated. In 1949 alone, more than 13,000 
Indian children were vaccinated with BCG 
The seventh method is the integration of 
Indian Bureau activities with other govern- 


mental and nongovernmental agencies 
wherever possible. The eighth method de- 
pends upon the application of state, county, 
and city health laws and regulations to each 
reservation so that uniformity of methods may 
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be used in providing adequate control of com 
munieable diseases. The ninth and most im 
portant technique used is that of health educa 
tion. The control of tuberculosis among 
Indians is possible, using time-tested public 
health and sanatorium procedures. Operating 
funds and personnel must be provided to 
establish: first, continuity of the program at 
the level of a well-organized and operated rural 
county health department; and, second, ade 
quate sanatorium beds for cases found to re 
quire treatment. — Tuberculosis control among 
American Indians, H. DeLien & A. W 
Dahlstrom, Lancet, April, 1950, 70: 131. 
J. Henderson) 


Tuberculin Skin Testing. In « previous 
study involving 2,152 undergraduate students, 
the authors reported that satisfactory and 
comparable results could be obtained by using 
Vollmer patch testing where its use is de 
sirable instead of the two-dose intradermal 
PPD test for tuberculosis. In the fall of 194s 
they verified their results of the previous study 
by retesting a second group of 2,546 students 
Readings made at the end of 48 hours when 
the pateh was removed were compared with 
the result at the end of 96 hours. Fifty pet 
cent of the final positives were read as nega 
tive at 48 hours, emphasizing the great im 
portance of the 96-hour reading. Further 
comparatie studies in tuberculin skin testing 
among 2,500 students, S. Krug & 
Glenn, Laneet, April, 1950, 1: 139.—(H. J 
Henderson) 


Tuberculosis in Old Age. Pulmonary tu 
bereulosis, and particularly pulmonary tuber 
culosis with positive sputum, is by no means 
restrieted to voung adults. Pulmonary tuber 
culosis ean and does occur in an early stage in 
the older age group. The maximum imeidence 
of tuberculosis morbidity and mortality, par 
ticularly in men, is slowly shifting from the 
young adult to the middle age group. In a 
aM) hed tuberculosis hospital, 22 per cent ol 
the patients were found to be over 50 years ot 
ave, Active, sputum-positive tuberculosis was 


present and was discovered after the age of 
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50 in 19 per cent. Only a few presented chest 
symptoms which led to their diagnosis. The 
majority had been diagnosed by routine ro 
entgenograms. The average age at the time of 
diagnosis was 57.6 vears. Pulmonary tuber 
culosis in the older age groups, A. D. Temple & 
E. F. Crutchlow, Canad. M.A. J., June, 1950, 
62:565.(T. H Noehren) 


Rehabilitation. In a program of rehabilita 
tion within « sanatorium a committee com 
posed of the directors of social service, 
edueation, and oecupational therapy, the 
librarians, the physician in charge of the case, 
and the rehabilitation counselor meets reg 
ularly. Thev discuss the means of «assisting 
the individual patient to utilize his physieal, 
social, and economic capacities to the fullest 
extent. This meeting is held as soon after 
admission of the patient to the lL ospital its 
adequate information is available. The phy 
sician gives the diagnosis and prognosis, the 
probable length of stay im the hospital, the 
type and amount of activity to be permitted, 
and an estimate of the eventual working 
The social service worker reports 
on the social picture of the patient and the 
family and discusses previous education and 
employment. The librarian and occupational 
therapist present any knowledge they may 
have aequired about the patient The re 
habilitation counselor describes the patient's 
former oceupation and asks the physician's 
opinion as to the advisability of the patient 
returning to his previous employment. General 
recommendations are then made as to the 
type of program to be followed. The re 
habilitation counselor directs and integrates 
the efforts of the other departments that 
emphasize bedside or ambulatory teaching 
and training. She also coordinates the in 
patient and ex-patient) program modern 
program of rehalnlitation for the tuberculous, 
L.S. Cohen & M. L. Boice, Lancet, April, 
1950, I: 137 Hl. J. Henderson) 


Neighborhood Beryliosis. The term “de 
laved chemieal pneumonitis” has been eomed 


to deseribe eases of chronic pulmonary disease 
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oceurring in workers exposed to beryllium 
compounds In the 3 case histories presented 
with autopsy findings, the findings were simi 
lar to delayed chemical pneumonitis but the 
patients never were emploved ma beryllium 
plant. The first patient lived approximately 
two blocks from the plant until twenty months 
before her death, when she lived one and one 
half miles away. The second patient lived at 
places one-half to three miles from the bery] 
lium plant within the ten years prior to her 
death 
year-old child who lived approximately one 


The third case was that of an eight 


mile east of the bery'lium plant until fifteen 
months before she st owed symptoms of pul 
monary disease. She moved out of town eight 
een months before she had anv symptoms of 
pneumonitis, Her father and unele had been 
employed in the beryllium plant in the pre 
These 3 part 
original series in which the exposure to bery! 


yious years eases are of an 
lium was no more direct than that incurred by 
living in the neighborhood of a fluorescent 
lamp plant ron pulmonary granuloma 
tosis in residents of a community near a beryl 
Chesner, 


lium plant: Three autopsied cases, C, 
Ann. Int Ved., June, 1950, 32: 1028 
Voehren) 


Silica and Alumina Solubility. “The theory 
of silicosis which postulates that silica must 
be in a soluble form in order to produce Its 
well-known tissue response has led to an in 
tensive study of the effects of alumina and 


silien on each other In veneral, the rate of 
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dissolution of silica varies in an inverse ratio 
to the particle size. No such relationship is 
observed in the case of alumina. In general, 
the forms of alumina which are most active in 
depressing the solubility of silica are the ones 
whose own solubilities are the least affected 
by the action of siliea, Similarly, the types of 
siliea which are the most active in depressing 
the solubility of alumina are the ones whose 
own solubility is least affeeted by the action 
of alumina. Black 
xH1010 alumina, which are used at present 
for therapeutic purposes, are among the most 


aluminum powder and 


active forms of alumina in their ability to 
depress the solubility of siliea. Alumina fumes 
given off in electric furnace operations will 
reduce the solubility of many types of silica 
to low levels.Solubility of silica and alumina, 
C.M. Jepheott & J. Johnston, Arch. Indust 
Hug. & Occup. Med.. March, 1950, I: 326 
(T. H. Noehren) 
Latent Silicosis. -A case of silicosis is pre- 
sented illustrating the development of roent- 
venographie evidence of the disease four years 
after exposure to siliea. A normal chest radio 
graph was demonstrated at the time of the 


patient’s separation from employment. It is 


suggested that yearly chest roentgenograms 
should be made for several years following 
separation from any employment which in 
volves a significant exposure to silica dust. 
Latent silicosis, M. MeQuitty, B. Cuddihy, C 
A. MacIntosh, & G. T Adams, Canad. M.A 
J., July, 1950, 63: 69 T. Il. Noehren) 


| 
A 


Reproductions from a 
motion picture; courtesy 
Birmingham Veterans 
Administration 
Hospital, Van Nuys, 
California, 


“Piéture the patient 


with motion...to dramatize 
the teaching situation 


Because technic—the skilled movement of the sur- 
geon’s hands, the integrated action of the surgical 
team —is an essential factor in the teaching of sur- 
gery, Motion pieture presentation ts virtually a neces- 
sity for the demonstration of new surgical methods. 

Because Cine-Kodak Special I] Camera is reeog- 
nized as an instrument of great precision and wide 
versatility, it is the choice of more and more medical 
photographers for surgical motion picture records, 
Features include: revolving twin-lens turret specially 
designed for accessory lenses... reflex finder for 


focusing and composing with each lens used. Lens ‘ 
equipment: choice of Lumenized Kodak Cine Ektat 
Lenses —25mm. f/1.4 or 25mm. a full al 
complement of interchangeable accessory lenses of 

different focal lengths. 

See the entire line of Cine-Kodak Cameras at your &§ 

photographic dealers, or write for the tree booklet. ; 
“Motion Picture Making with the Cine-Kodak Special 


I] Camera.” ... Eastman Kodak Company, Medical 
Rochester 4, New York. 


Diviston, 


Kodak products for the medical profession include: 


X-ray film, screens, and chemicals; electrocardiographic papers 
ind) motion-preture; 


and film; cameras and projectors —still 
photographie film — full-color and black-and-white (ineluding 
infrared); photographic papers; photographic processing chemi. 
cals; microfilming equipment and microfilm, 


Serving medical progress through Photography and Radiography 


Kodals 


| 
~ 
* 
— 
\ 


patients 
on admission- 


Make this step for- 
vwrard by adding the 
Powers Magazine 
Cassette to your 
present equipment. 


X-Ray Paper for the 

Magazine Cassette 

comes in conve- 

nient rolls—perforated so that radio- 
graphs are individually processed with 
standard equipment and chemicals. One 
roll makes 50 full size radiographs. 


You can avail yourself of 
this equipment without 
investment. Write for 
complete information and 
literature. 


POWERS X-RAY 
PRODUCTS, INC. at 


“GLEN COVE, LONG ISLAND,N. Y. 
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NURSING IN PREVENTION 
AND CONTROL OF 
TUBERCULOSIS 
By H. W. HETHERINGTON, M.D., M.R.C.P. 
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Chief of Clinic of the Henry Phipps Institute, University of 
Pennsylvania 
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Supervisor of Public Health Nursing of the Henry P! ipps 
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THIRD REVISED EDITION 


This widely accepted text appears in a completely 
revised and reset form. It contains the latest available 
data on morbidity and mortality from tuberculosis, 
laboratory examinations, detection of case finding, con 
sideration of antibiotic treatment. surgical treatment, 
rehabilitation and compulsory isolation of infectious 
patients. Special attention is given to the nursine care 
of the patient including the sociological and psycho 
logical aspects. $4.50 


G. P. PUTNAM’S SONS 
New York 19, N. Y. 


2 West 45th Street 


1949 TRANSACTIONS 
National Tuberculosis Association 


Published as a record of the 45th Annual 
Meeting of the National Tuberculosis Asso 
ciation and its medical section, the American 
Trudeau Society. Contains papers by out 
standing authorities presented before the 


clinical, surgical, sociological, nursing and 


laboratory research sections together with 
data describing the work of the Executive 


Approximately 500 pages 


Price $3.00 (foreign postage 25¢ extra) 


NATIONAL 
TUBERCULOSIS ASSOCIATION 


1790 Broadway 
New York 19, New York 
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Effective Chemotherapy in 


TUBERCULOSIS 


DIHYDROSTREPTOMYCIN or Streptomycin, used 
alone or in combination with para-aminosalicylic 
acid, is recognized as a valuable and, in some 
instances. an essential adjuvant in the treat- 


ment of selected types and stages of tuberculosis. 


Para-aminosalicylic acid is capable of inhibit- 
ing or significantly delaying the emergence of 
bacterial resistance to dihvdrostreptomyecin or 
streptomycin, 

These drugs are not to be regarded as substi- 
tutes for traditional therapeutic methods. 
Rather, they serve best when properly inte- 
grated with bed rest and, where necessary, col- 


lapse measures or other forms of surgery. 


A, Before Treatment B. After 3 Months’ Treatment 

(9 davs prior to Dihvdrostrep (2 davs after discontinuance of 
the rapy) Diffuse lolndar ydrostre plomvemn)Con suder- 
tuberculous pneumonia, lower able clearing of acute exudative 
half of left lung; thin-walled — process in the diseased lung: 
cavity above hilus (3.x smallerand wall thinner. 


Detailed literature on the subject 
ol hemotherapy in tubere ulosis 
will be supplied upon request. 


NIERCK CO., ENC. 


COUNCIL eS ACCEPTED Manufacturing Chemists 
RAHWAY, NEW JERSEY 


Merck Antituberculosis Agents 


Streptomycin Para-Aminosaliey be Crystalline 
Calcium Chloride Complex Acid Merck Dihydrostreptomyern 
Merck PAS Sulfate Merck 
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ADVANCES IN TUBERCULOSIS RESEARCH 


H. BIRKHAUSER on/ H. BLOCH 


Basel 


Volume III 311 pages, 13 illus 


Content 


1950 S900 


of Tubereulin. By 
adelphia, Pa 


Progress in the Chemistry 
B. 
resistance au 
Koch. By G. Caxnerr and G 


Bacille de 
Paris 
Fortsehritte der operativer 

Lungentuberkulose. By H 


Beh indlung che r 


Coop, Todtmoos 


Recent Advances in Bacteriologie Research in 
Tubereulosis. By New 


York 


Die kirbfaktoren bei der Tuberkulose des Men 
schen und Tieres. By WK. Dinu, Bad Schial 


hach 


Allergic au Cours de tubereuleuse 
latente. By G. Pa 


Neuere Ergebnisse der Chemother tpl der Tu- 
experiment und Klinik. By 


Vew 


berkulose 


SUTER, 


Interscience Publishers, Ine. 
Dept S KARGER 
250 Fifth Avenue, New York 1, N.Y 


Yo 


Volume IV 


Contents: 


In preparation 


New thelism ol 
By 
Tuberele Bacilli in Tissue Culture 
By M. Brikcer, Cambridge, 
Factors in the Virulence of Mvyeco 
bacteria By of. New Yor! 
Plasma and Tuberculin Allergy 
By C. B. Favour, Boston, Mass 


BCG, bongo rimental Basis and Baeteriology 
By Fo Fenner, Velhourne, Australia 
Tuberele Bacilli of the Human and the Bovine 
Py pe in Pathology 
Bu lk \ JENSEN, Cop nhagen 


Tubercle Baecilli 
Durham, 


England 


Psvchologische Faktoren bei der Lungentuber 


kulose. By A. Heidelberg 


Les Bacilles Tubereuleux Morts Enrobés dans 
la Parathine. By N. Rusr, Pa 


Pathologies! Anatomy of itt Tuberculosis 
By W. Tereian, Bufialo, 


knzvmology of 
By A. Chicago, Til 


Bindings for Review Copies 


Tur American Review or TusercuLosis will bind current and back 
numbers of the Review in standard uniform cloth binding. 


Cost of binding, $3.00 per binding 
Transportation and wrapping charges additional. 


Please fill in the order below, detach this page and mail to: 


Review or TUBERCULOSIS 


New York 19, N. 


AMERICAN 
1790 Broadway, 


Please fill my 


numbers 


order for binding my Review volumes in the manner checked, supplying all the missing 


| Articles and Abstracts of each volume separately at $6.00 per volume for binding. 


1 Abs 
nd A 


under the date of 


NaMI 


ADDRESS 


1 wish them combined, « 


racts for one volume in one binding at $3.00 per volume for binding. 
stracts for entire year bound separately at $3.00 per binding. 


bound and have sent to you at the above address 


Volumes 
or Express 


eck here 


a. 
| 
“4 
| 
| | 
| 
Or 
Articles 
} Articles a 
I desire volumes* ee 
| Pp 
| 
*1f you order Volumes XI and NII a 
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A unique and valuable quarterly journal listing articles 
J 


TUBERCULOSIS INDEX on and references to TUBERCULOSIS in the current 


WORLD LITERATURE, arranged in over thirty sec- 


AND trons 
Phe Editorial Board includes leading authorities whilst 
Abstracts of Current Literature Spree ialists contribute abstracts of the more important ar- 
ticles 


Kerr, K. G.: A tuberculosis survey of children in a provincial city. 


The Medical Fournal of Australia (December 24th) 1949, 2, 
go1-4. (Table; 2 figures; summary; conclusions; 9g refer- 
ences.) 


A tuberculin survey of children and adults was made in Bendigo, 
Victoria, a city distinguished by a relatively high death-rate from 
pulmonary tuberculosis. ‘There were 7,682 persons tested, out of whom 
6,056 were children under, or of, school age. The results were that 
small children were found remarkably free from pulmonary infection, 
ranging from 1%, with a positive reaction under the age of 5 years, to 
7% at 15 years. A sudden jump from 5-5°,, at the age of 14-17 years 
to 13°5% at the age of 15-20 years (children in industry) and to 27%, 
arent. This is stated to indicate that 


rhis is a publication to save the time of the Tuberculosis Five dollars March September 
Physician and keep him in touch with progress in his own field a year June December 
Published by tie NATIONAL ASSOCIATION FOR THE PREVENTION OF TUBERCULOSIS, Tavistock 
House North, London, W.C 


1., England. 


Subscriptions will be accepted by the 


VATIONAL TUBERCULOSIS ASSOCIATION, 1790, BROADWAY, NEW YORK 
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OAK RIDGE SANATORIUM 


GREEN SPRINGS, OHIO 
. 
for 
fUBERCULOSIS 
. 
Diagnosis 
Treatment 
SITUATED in the beautiful 
springs country of Northern 
Ohio, this modern Sanator- 
ium offers not only up-to- 
date treatment for all forms 
of Tuberculosis but a setting 
of utmost beauty and rest- 
fulness for the convalescent. i en 
General Hospital Facilities ~ 
with complete Surgery .. . 
Modern Steam-heated 


Rooms cee Reasonable rates 

Graduate Nurses... PAUL M. HOLMES, M.D., ALEX C. JOHNSON, 

Personal Care for Every Medical Director Pres. & Gen. Mer. 

Patient. JOHN J. GEDERT, M.D.., M. M. RIDDLE, M.D., 
Resident Physician Eye, Ear, Nose and Throat 


(8,000,000 gallons per day.) ELEANOR BLIVEN, R.N. O1TO MUHME, M.D.. 
Artesian Well Supt. Nurses Thoracic Surgeon 
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INTRAVENOUS 


CRYSTALLINE TERRAMYCIN HYDROCHLORIDE FOR INTRAVENOUS INJECTION ’ 


Affords the advantages of intravenous therapy with the 


newest of the broad-spectrum antibiotics in: 


. those conditions and eases in which oral administration 


is not feasible: 
. severe, fulminating or necrotizing infections (by 
rapidly producing high serum concentrations } ; 
. pre- and post-operative prophylaxis; 


peritonitis. 


Dosage and tdministration 


0.5 Gm. to 1.0. Gm. of Terramycin Intravenous in divided doses q. 12 h, 
has been found adequate for most acute infections. 

Terramycin Intravenous should be injected directly into the vein. It 
is never given by the intramuscular or subcutaneous routes. Each vial 
is dissolved in sterile 5°¢ Dextrose for Injection, USP, Water for Injec- 
tion, USP, or Physiological Saline Solution, USP, and the resultant 
clear solution further diluted to give a final volume of at least 100 ce. 
When desired, Terramycin Intravenous may be directly introduced 
into solutions for continuous drip infusion, Injection solutions should 
not contain more than 5 mg. perce, and are injected slowly, not exceed. 


ing 100 ec. in five minutes. 


Supplied: 10 ce. vials containing 250 mg. of Crystalline Terramyein 
g 
Hydrochloride with sodium glycinate as a buffer. 
20 ce. vials containing 500 mg. of Crystalline Terramycin 


Hydrochloride with sodium glycinate as a buffer. 


iste HAS. PRIZE Sreabivn 6, N.Y. 
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ALUM ROCK SANATORIUM 
SAN JOSE, CALIFORNIA 


cordially invited. 


The 1950 Annual Meeting of the Eastern Section. 


American Trudeau Society, will be held in Baltimore, Maryland, on Friday, No- 
vember 10, 1950. The Hotel Sheraton-Belvedere will be the headquarters of the 
meeting. Dr. Hugh Whitehead is Chairman of the Committee on Arrangements. 
A varied and interesting program has been prepared. Members of the Section and 
of the Trudeau Society are urged to attend, and all others who are interested are 


Present Concepts 
of Rehabilitation in 
Tuberculosis 


by NORMAN C. KIEFER, M.D. 


420 pages, cloth cover $3.50 

In this volume there is brought together, 
for the first time, an accurate summary of 
world research and achievement in every 
area of rehabilitation during the last decade. 

More than 1,000 original papers are ab- 
stracted in this book, and in every case the 
salient features of each have been brought 
together in classified sections to provide a 
of approaches, procedures, 


more than 1,000 items 
the of specific 

Your order can be filled promptly. 
NATIONAL TUBERCULOSIS 
ASSOCIATION 
1790 Broadway, New York 19, N. Y. 


Industry, Tuberculosis 
Silicosis & Compensation 
160 pages, clothbound, 82.00 postpaid 


Edited by Leroy U. Gardner, 
M.D., this useful volume assembles thir- 
teen papers outlining significant develop- 
ments in the handling of industrial X-ray 
surveys and follow-ups; in the identification 
and treatment of silicosis; in the field of work- 


men’s compensation. 

Recommended for thoughtful reading 
by industrial physicians, tuberculosis speci- 
alists, business and insurance executives. 

Send your order today to the 
National Tuberculosis Association 


1790 Broadway New York 19, N, Y. 
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7 A non-profit sanatorium for the treatment of : 
Tuberculosis and other diseases of the chest. 
Visiting Medical Staf: | 
MD. Cabot Brown, M.D. San Francisco H. Corwin Hinshaw, Francisco 
4 Gerald L. Crenshaw, Oakland W. Dale Petersen, Oekiand | 
J. Baton, Oakiand Glenroy N. Pleres, San Francieco 
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